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FRIDAY, FEBRUARY 27, 1959 


House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C. 

The committee met at 10 a.m., in the caucus room, Old House Office 

Building, the Honorable Overton Brooks, chairman of the committee, 
iding. 
The HAIRMAN. The committee will please come to order. 

This morning, members of the committee, we are exploring the 
jurisdiction of the committee in reference to agricultural research and 
sientific activity, and with this in mind we have asked Dr. George 
W. Irving, Jr., Deputy Administrator, Agricultural Research Service, 
US. Department of Agriculture, to give us a rundown on the program 
of the Agriculture Department insofar as science and research is 
concerned. 

We also,are pleased to have with us this morning Mr. S. P. Lejko, 
who is Assistant to the Administrator, Agricultural Research Service. 

Before we begin this morning, I would like to make the announce- 
ment that Mr. Anfuso, who for years was a member of the Agriculture 
Committee and who transferred over to this committee because, I 
imagine, it promised a livelier jurisdiction, called from New York 
to express his regrets that he is not able to be here for the subject of 
agriculture, but it wasn’t possible for him to get down this morning. 

Now Dr. Irving, you have a prepared statement, which is a rather 
lengthy statement, too, and we will be very happy to hear it. 


STATEMENT OF DR. GEORGE W. IRVING, JR., DEPUTY ADMINISTRA- 
TOR, AGRICULTURAL RESEARCH SERVICE, U.S. DEPARTMENT OF 
AGRICULTURE, ACCOMPANIED BY S. P. LEJKO, ASSISTANT TO 
THE ADMINISTRATOR, AGRICULTURAL RESEARCH SERVICE, US. 
DEPARTMENT OF AGRICULTURE 


Dr. Irvine. Thank you very much, Mr. Chairman. 
You have asked that we discuss with you some of the aspects of 
science in the U.S. Department of Agriculture. As I am sure you 
know, agricultural research has been an organized national effort in 
country since the establishment of the Department in 1862. 

It has developed into a great cooperative undertaking, in which 
ederal, State, and county governments, private industry, farmers and 
farmer organizations, and private foundations are associated for a 
common purpose—to discover new knowledge of benefit to agriculture 
and to the Nation generally. 


1 


ain 
| 
3 
is 


S BASIC RESEARCH IN AGRICULTURE 


To a large extent, this cooperative enterprise is publicly finanog 
Out of it have come many advances—including today’s mechanizaj 
agriculture, which permits a small minority of our population 4 
produce more than enough to meet the Nation’s needs for food, fiber 
and other agricultural products. Farming efficiency has so increase! 
in the past 20 years, that today fewer y aan produce 40 percep} 
more on about the same acreage cultivated in 1939. 

Agricultural research laid the foundation for modern food pre. 
essing. It has developed frozen concentrated orange juice and othe 
new processed foods. It discovered some of the vitamins, and Some 
of today’s wonder drugs, such as streptomycin ; it devised mass-produp. 
tion methods for penicillin. It invented the aerosol bomb, which was 
designed originally to dispense insecticides and is now used to pack 
hundreds of different products. The many achievements of agricul. 
tural research have benefited not only farmers but the entire country, 

The major aims of research in the Department of Agricultuy 
include— 

1. Improvement of our crops, livestock, and farming machiney 
and methods, with a view to more efficient production of fam 
products of all kinds; 

2. Improved methods for controlling plant and animal diseases 
ney and other pests, and weeds, to minimize agriculturl 

OSSES ; 

3. Improved methods for conservation and management of ow 
forests, soils, and water, to aid in more effective use of thex 
resources. 

4. Improved handling, processing, and marketing of farm ani 
forest products, for the benefit of agriculture and the gener 
public; and 

5. Development of new knowledge needed for better huma 
nutrition, better consumer use of foods, fibers, and other products, 
and more efficient household management. 

Today, since farmers are producing not only enough for our needs, 
but actually more of some crops than we can use at present, agr: 
cultural research has two additional objectives, which currently rank 
in importance with those I have already mentioned. They are: 

To develop new and expanded markets for established crops; and 
to discover and develop replacement crops, which can be grow 
profitably on land now being used to raise surpluses. 

The main emphasis in our current research is on work to expand 
the markets for agricultural products and to lower the cost of pr- 
ducing them. 

In USDA, this research job is done by about 4,800 scientists, working 
at some 600 locations throughout the United States and supported by 
about $90 million annually. The Department’s program is supple 
mented by about $132 million worth of research at the State agrictl- 
tural experiment stations, including work supported by some $# 
million of Federal grant funds administered by USDA. 

Most of the Department’s research is conducted in cooperation with 
the State experiment stations. In addition, research and developmetl 
studies are carried on cooperatively with private research institi- 
tions and with industry. Some 600 cooperative agreements are now! 
force between USDA and nongovernmental agencies. 
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The Department also supports research through contracts with uni- 
yersities and other research organizations, and recently we have been 
given additional authority by Congress to make grants for basic re- 
garch, In the past year or so we have initiated an extensive contract 
and grant program overseas, for work in all phases of agricultural 
research, in countries where foreign currencies derived from U.S. 
sales of farm commodities under Public Law 480 are available. 

The Department has put increasing emphasis on basic research in 
all its programs, both at home and abroad. In the past dozen years, 
we have increased the | vee arene of total USDA research effort 
devoted to basic studies from about 7 to 22 percent. In the Agricul- 
tural Research Service, about 25 percent of our research is now in the 
hasic category. During the past 5 years, the State experiment stations, 
on the average, have increased the proportion of their Federal grant 
funds devoted to basic research from 12 to 22 percent. 

Most of the Department’s basic research is conducted in our regular 
research divisions, in direct. et oa of applied-research programs. 
However, in the past year and a half, the Agricultural Research Service 
has strengthened its efforts in basic research through the creation of 

joneering research laboratories, staffed with selected scientists who 

ote themselves solely to advancing the frontiers of knowledge, 
without immediate concern with the solution of practical problems. 

We now have 15 of these pioneering research laboratories in opera- 
tion. They are working to answer fundamental questions in the fields 
of mineral nutrition of plants, plant physiology, plant viruses, plant 
fibers, enzymes, and seed proteins; allergens of agricultural products; 
animal genetics, animal proteins, blood antigens, and cellular metab- 
olism; insect physiology and insect pathology; the chemistry of 
microorganisms; and the economics of interfirm integration in farm- 


ing. 

Béientists chosen for this work have demonstrated their capacity for 
independent, creative investigations. ‘They have been relieved of the 
usual administrative and supervisory duties. In every possible way, 
we are trying to provide in these pioneering laboratories for the freer 
play of genius in agricultural research. 

asic research in agriculture is naturally concerned in large part 
with the biological sciences. However, considerable work is neces- 
sary also in chemistry, physics, and other physical sciences, and in 
economics and other social sciences. 

Besides gaining a better understanding of plants and animals, of 
diseases and insects, and of the enzymes, allergens, micro-organisms 
and other biological entities important to agriculture, we need to ex- 
see such physical-science questions as the chemical makeup of ef- 
ective insecticides, herbicides, and other pest-control chemicals; the 
structure of cotton and wool fibers and the effects on them of various 
chemical treatments; the use of radioactive materials for a variety 
of agricultural research purposes ; the composition of plant substances; 
and a wide range of other problems—in hydrology, fluid mechanics, 
soil aerodynamics, statistical analysis, polymer synthesis, electron mi- 
croscopy, and many other fields. 

Thus, basic research in agriculture is relevant to basic research in 
all science. Its methods are the same, and its results have potential 
application far beyond the field of agriculture itself—in human medi- 
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cine, in industrial chemistry, in the general fields of physics, or mip. 
biology, or physiology. In doing the kind of basic-research job x, 
quired by agriculture, our scientists develop new knowledge importay, 
to all science and all segments of our economy. 

I should now like to discuss briefly our work in the field of utiligg. 
tion research and development, which I understand is of special intg. 
est to this committee. Utilization research is directed toward th 
expansion of market outlets for farm products—by finding new ugg 
for established crops, by developing new crops, and by improving th 
quality of farm products so they can better meet the needs of th 
market. 

As you know, this research is done at the Department’s four regiong] 
laboratories at Philadelphia, New Orleans, Peoria, Ill., and Albany 
Calif., and at their associated field stations. 

Particular attention is being given to industrial uses, which off 
the best prospects of large-volume new outlets for farm products, Ip 
this work we are attempting to give agricultural raw materials—earbo 
hydrates, fats, and proteins—properties that will attract industrial 
users. Research is demonstrating how these raw materials can hy 
converted to useful derivatives for plastics, coatings, lubricants, te. 
tiles, and other industrial products, at a cost competitive with derivg. 
tives from petroleum and other raw material sources. One require 
ment is that agricultural raw materials of uniform quality. must b 
made regularly available to industry at an attractive price. This 
entails close cooperation between the scientists who are seeking ney 
uses for farm products and those who are seeking to reduce the cog 
of crop and livestock production. 

We are particularly interested, of course, in the development of 
usable derivatives from those crops now available in greatest quan 
tity—the cereal grains, which provide a rich source of starch; the 


animal fats; the oilseeds; with their fats and proteins; and both th! 


fiber and basic cellulose of cotton. 

At our Peoria laboratory, ARS scientists are developing nev 
markets for grains by finding wider uses for starch. 

For example, they have developed a simple and inexpensive labor 
tory method for converting salbeses grain starch into dialdehyde 
starches, which look promising for a wide variety of uses in industry, 
One of these modified starches makes an excellent tanning material 
which could take the place of at least part of the 240 million pound 
of tanning agents we import. every year. Another can be used m 
making a strong tough plastic. And still others are promising # 


chemical intermediates for aldehydes, alcohols, and other industria | 
materials. 
The Peoria scientists have also demonstrated the advantages of nev | 
types of corn, bred for a high content of either amylopectin 
amylose, the two components of starch. So-called waxy. corn, high | 
in amylopectin, is now in commercial production. Its starch is use | 
mainly as a thickening agent in certain processed foods. 
Corn high in amylose holds even greater promise for industrial 1 
It can be converted into strong films and fibers with many application 
in food packaging, pharmaceuticals, and other industrial uses. 4 
though present commercial corn varieties do not contain end 
amylose starch to justify extraction of this component alone, plat 
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ers have recently developed experimental varieties in which about 
gpercent of the starch is amylose. This gives us a potential replace- 
ment erop, With excellent market possibilities, which might be grown 
on large acreages now devoted to surplus grains. _ 

Research with soybeans provides a good illustration of our work to 

nd markets for oilseeds. We all remember the poor-flavored 
soybean oil we had during World War II. Since then, Peoria scien- 
tists have determined the cause of flavor instability and developed 
processing procedures that produce a high-quality oil with good 
sorability. As a result, soybean oil today leads by a wide margin in 
the field of food fats and oils. 

Research has also found many new industrial uses for soybean oil. 
Soybean fatty acids have been combined into dimer acids, to produce 
new industrial resins of great flexibility. Dimer acids are now avail- 
able in carload lots, and they are being used to make plasticizers, 
lubricant additives, gelled paints, and numerous other industrial 

ucts. 

Still more recently, chemists have prepared vinyl ethers from 
fatty components of both soybean and linseed oils that offer sub- 
stantial promise as protective coatings, finishes, and adhesives. These 
vinyl ethers show unusual resistance to alkali and acids and unusual 
adherence to metals. 

These and other developments should — to maintain soybeans 
asa primary source of industrial raw materials, and thus help to keep 
thiscrop from becoming another farm surplus. 

You may know what happened to inedible animal fats when syn- 
thetic detergents took over the soap market several years ago. Only 
about a fourth of our annual sup y of 3 billion pounds of these fats 
now goes into soap. Our Philadelphia laboratory has attacked the 
fat surplus problem from many angles. As a result of its research, 
about 200 million pounds of fats are being used annually in new 
industrial products. 

More recently, the scientists at Philadelphia have discovered that 
a fat derivative called vinyl stearate can be used in making superior 
flexible plastics. Conventional plasticizers used to give durability 
or flexibility to these products eventually leach out and leave the 
material brittle and easily damaged. Since vinyl stearate is tied in 
gaa with the base plastic, it cannot evaporate or wash out. 
This product is now in commercial production. Besides its use in 
— it promises to become a valuable component of new textile 

shes, paper coatings, and adhesives. 

_ Utilization research on cotton has resulted in commercial produc- 
tion of wash-and-wear cottons; durable flame-resistant cotton fabrics; 
heat-resistant cotton for use in commercial and home laundries; and 
other improved cotton materials, as well as more economical methods 
and equipment for the manufacture of cotton textiles. 

Among many new chemical treatments being developed to improve 
the market qualities of cotton is one that imparts superior wash-and- 
wear properties, permits the setting of permanent creases in cotton 
as desired, and gives the fabric resistance to unwanted wrinkles. 
Fabrics or garments so treated can be washed and dried in household 
laundry equipment, and chlorine bleaches can be used without harm 
tothe garment. The process is now in the final testing stage, and we 
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are hopeful that it will provide wider market opportunities for oyp 
surplus cotton in apparel uses. 

These are just a few examples of how we are developing new marke, 
outlets for existing agricultural commodities. We are also lookj 
for new crops that might take over some of the acreage now produgj 
crops in actual or potential surplus. Hundreds of plants from map 
areas of the world are being systematically studied to determine they 
content of unusual raw materials and their adaptability to America 
agriculture. 

Any new crop, to be successful in finding industrial uses, must Satisfy 
the quality, price, and supply requirements of an industrial raw mate. 
rial. And it should provide needed products not available from exist. 
ing crops. We'd like to find a new crop that would prove as successfy] 
as the soybean, which has developed in 50 years from an Oriental 
curiosity to one of our leading crops, with hundreds of industrial and 
food uses. We are hopeful that castor beans, safflower, and sesame— 
already established in limited areas—will eventually replace substan. 
tial acreages of existing surplus crops. Their oils contain substance 
with industrial potentialities not supplied by other oilseeds. There 
is every reason to expect, also, that other useful crops will emerge from 
the intensive studies now underway. 

Although we are looking especially for large new industrial outlets 
for agricultural products, we are also doing considerable work to ex. 
pand food uses of farm commodities through development of processed 
food products of high quality, convenient to keep and to use. Both 
consumers and farmers benefit from the more orderly marketing and 
greater ewe stability that result from year-around availability of 
perishable products. 

New processed foods now in production or ready for commercial 
use include several fruit and vegetable juice powders, fruit-juice 
superconcentrates, and dehydro frozen fruits and vegetables. Orange. 
juice powder was tested, with favorable results, by the crew of the 
atomic submarine Nautilus on its recent history-making trip acros 
the top of the world beneath the polar ice. On a subsequent cruise, 
the men on the Nautilus also reported favorably on apple and grape | 
juice concentrates developed in our research. We are making good 
progress in the development of a dried whole milk that will keep with- 
out refrigeration and can be reconstituted easily in cold water to give 
a product indistinguishable from fresh milk. 

In efforts to extend the storage life of fresh food products, we ar 
investigating the possibilities of irradiation, antibiotics, and other 
treatments to retard growth of spoilage organisms and to maintain 
fresh qualities in marketing channels with less dependence on refrig- 
eration. 

We in the Department recognize that making our research results 
widely available—to farmers and others who can use them—is a 
integral part of the research job. In fact, this is an activity in whith 
all employees in our research agencies participate. AI] media of com- 
munication are utilized in this effort, from articles published in scien- 
tific journals to spot news announcements for the general public broat- 
cast on television. 

We cooperate with other Federal and State agencies—especially the 
cooperative State extension services—in disseminating much of oUt 
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research information. We have special arrangements for technical 
and scientific liaison with industry. And many of our developments 
are covered by public-service patents, which make them widely avail- 
able for commercial use on a royalty-free basis. 

The Administrator of the Agricultural Research Service, Dr. Byron 
T, Shaw, made an illustrated presentation on Thursday, February 26, 
before the Agricultural Subcommittee of the House Committee on 
Appropriations, on how we put agricultural research to work. Copies 
of. a digest of his remarks, including reproductions of most of the 
charts used in the presentation, are available and can be furnished to 
your committee. 

In agricultural research, we are not yet specifically concerned with 
growing crops in greenhouses on the moon, or in providing food sup- 
plies for manned satellites or interplanetary vehicles. We are con- 
vinced, however, that much of our basic research—as well as some of 
our applied work, such as that on compact, easy-to-store food prod- 
ucts—has important implications for the space age. 

With this in mind we have established in the Department an in- 
formal committee on space biology and related matters, which has held 
several meetings during the past year. The purpose of this group is 
to keep the Department apprised of developments in the general field 
of astronautics and to consider possible USDA responsibilities for 
research in this field. The military services and the National Aero- 
nautics and Space Administration have been advised of the establish- 
ment of this informal group in the Department, and of our availability 
to assist in research on problems in space biology and related fields, to 
which our scientists could make worthwhile contributions. 

That completes my prepared statement, Mr. Chairman. 

The Cuarman. Thank you very much, Dr. Irving, for that state- 
ment. It is really a very illuminating statement. While I know the 
committee generally knew substantially what you have placed in your 
statement, this is the first time that I have seen it consolidated in one 
compact statement such as you have given the committee. I think it is 
very worthwhile to have copies of that statement, too, that we may 
give the public a little better idea of what is being done in agricultural 
research. Your research in agriculture is over extended areas, in 
your experimental stations, in your extension service, in your labora- 
tories and your State universities, in private institutions, in industrial 
organizations, and then right here in Washington in your own Agri- 
culture Department. 

Seldom do you see the activities consolidated as well as you pre- 
sented them in this particular statement. 

Now, it is our purpose this morning, in asking you to come here, to 
get a general idea of the activities. We don’t have any legislation 
ig this at this time. Undoubtedly there will be something later. 
My understanding of the scope of the activity of this committee is in 
research and development and scientific processes, and not in the actual 
operation, in any way, of the Agriculture Department. However, we 
are Interested in what you are doing in basic research, whether it be 
in the experimental stations, or extension service, or State universities, 
or under contract, or in your own organization, and we are interested 
m what you are doing. 

ere legislation is needed we want to assist, and we want to ex- 
tend a guiding hand, if we can, to help. Now, as to the last portion 
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of your statement, the informal Me of the committee, as yoy 
call it, on space biology and related matters; what is that committes 
Who is it composed of, and what is your program for formalizing 
the committee ? 

Dr. Irvine. We have no immediate plan for formalizing the com. 
mittee until we are a little more sure of what the objectives in agricul. 
ture should be in this regard. But now it consists of about 20 or % 
members who are our research leaders. ‘That is, we have as members 
the director of our Crops Research Division, the director of our Anima} 
Disease and Parasites Division, the director of our Agriculturg] 
Engineering Division, and so forth, plus the Deputy Administrators 
and Assistant Administrators in the Agriculture Research Seryj 
and other research units of the Department who can contribute to 
discussions on space biology, if we may use that term, and be receptive 
to suggestions coming from the outside as to things in that area that 
the Department of Agriculture ought to become interested in. 

(The witness furnished the following additional information:) 


The Department’s informal committee on Space Biology first met in Mara 

1958. Its current membership is— 

G. W. Irving, Deputy Administrator, Utilization Research and Development, 
Chairman. 

T. C. Byerly, Deputy Administrator, Farm Research. 

H. A. Rodenhiser, Assistant to Administrator, Farm Research. 

C. H. Wadleigh, Director, Soil and Water Conservation Research Division, 

S. B. Hendricks, Chief Scientist, Pioneering Research Laboratory for Mineral 
Nutrition. 

H, EB. Jefferson, Soil and Water Conservation Research Division. 

W. H. Allaway, Assistant Director, Soil and Water Conservation Resear 
Division. 

M. W. Parker, Director, Crops Research Division. 

R. A. Borthwick, Chief Scientist, Pioneering Research Laboratory for Plant 
Physiology. 

H. E. Pinches, Assistant to Administrator, Farm Research. 

BE. F. Knipling, Director, Entomology Research Division. 

R. E. Hodgson, Director, Animal Husbandry Research Division, 

J. F. Sykes, Head, Nutrition and Physiology Section, Dairy and Cattle Research 
Branch. 

J. R. Matchett, Assistant to Administrator, Utilization Research and Develop 
ment. 

P. A. Wells, Director, Eastern Utilization Research and Development Division. 

S. R. Hoover, Head, Dairy and Meat Laboratory. 

H. C. Knoblauch, Assistant Administrator, Experiment Station. 

C. L. Lefebvre, Assistant Director for Plant Science Programs, Bxperiment 
Stations Division. 


The Cuarrman. Well, now, in reference to what you call spac 
biology, is it the purpose of this informal committee to work with 
the other departments in reference to similar goals or objectives! For 
instance, I have in mind the Air Force, which has a medical space 
organization, a hospital, you might call it, down in San Antonio, 2 
which they are going into matters very closely akin to what you have 
mentioned in your report. 

Dr. Irvine. Yes, sir, we are acquainted with the group at Randolph 
Air Force Base and we have met with their representatives. Iti 
the purpose of Agriculture’s group, this Space Biology Committee, a 
we call it, to place itself in position to discuss with the Air Force and 
with the National Aeronautics and Space Administration, the prob 


lems that they are encountering and bound to encounter in the future 
with getting men into space. In this way Agriculture can utilize its 
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ience and its know-how in the biological field, to assist those who 
have the direct responsibility in space operations, to accomplish their 


ob. 

' (The witness furnished the following additional information :) 

Our position in this respect is illustrated by the letter dated August 13, 1958, to 
Dr. Hugh L. Dryden, Deputy Administrator, National Aeronautics and Space 
Administration, as shown below. 


U.S. DEPARTMENT OF AGRICULTURE, 
AGRICULTURAL RESEARCH SERVICE, 
OFFICE OF ADMINISTRATOR, 
Washington, D.C. August 18, 1958. 
Dr. HueH L. DRYDEN, 
Deputy Administrator, NASA, 
Washington, D.C. 

Dear Dr. DrypEN: I wish to convey to you my heartiest congratulations 
on your nomination as Deputy Administrator of the National Aeronautics and 
Space Administration, and best wishes for both technical success and a large 
measure of personal satisfaction in your new job. 

I have already told you in conversation but wish, hereby, to reaffirm our 
yery great interest in the program of NASA. Our respective agencies will be 
“neighbors” at Beltsville. Our interest extends, however, to much more funda- 
mental relationships. 

We recognize that in your space biology problems there may be opportunities 
for the Agricultural Research Service to aid, or to undertake responsibilities of 
which we are not yet aware. We want to help in any way we can, and to fulfill 
our responsibilities as an agency of our Government and one of its larger 
communities of scientists. On the other hand, we do not want to usurp any 
activity more properly done by others. We will welcome, therefore, your 
answers to our question: What is our part? 

We anticipate that several phases of your research will have direct significance 
and value to us. We believe that some parts of our research will be of interest 
to you; indeed, many of our research programs appear to be peripheral to yours. 
We would remind you, in this connection, that the Agricultural Research Service 
has a large number of persons, both at Beltsville and at field stations, who are 
highly competent in the physical and biological sciences, and that they are 
equipped with a wide variety of specialized equipment and facilities for basic 
and applied research. 

Our interests in the types of research which we assume will be included within 
the NASA program seem to fall largely in two general areas. One is popularly 
recognized as “air pollution” which, more broadly, is the problem of stresses 
imposed on organisms by abnormal atmospheres. The second general area of 
probable mutual interest is that of biological research in new ecological and 
environmental conditions. 

The problems of air pollution are not new to agriculture, but have been more 
widely publicized in the dirty or irritating atmospheres of some cities. Some 
atmospheric pollutants, such as smelter fumes, have long been recognized as 
highly injurious to plant life over wide areas. Fluorides coming from certain 
industrial operations are being recognized as serious hazards to plants and 
animals. Of immediate interest, with respect to the propellants used for rockets 
and space vehicles, is the critical relationship of boron to plant growth. The 
biological potentials—for good or ill—of this element are indicated by the fact 
that a boron deficiency in some soils may be corrected by as little as 2 pounds 
of boron per acre, whereas 20 pounds might be toxic, Hence, there will be an 
agricultural interest in all of the new fuels presently being used or yet te be 
developed as propellants, since any or all may bring problems arising from the 
introduction of varying amounts of toxic chemicals into the atmosphere in 
unusual concentrations—perhaps some quickly effective locally, others over wider 
areas, but only after cumulations over time. Some of our scientists are very 
much interested in establishing basic research in air pollution. 

In general, the problem of air “pollution” of most interest for agricultural 
research is that of the ultimate effects of airborne toxicants on biological mate- 
rials, As we see it now, those effects are determined not alone by the concen- 
tration of the toxicant, but rather by its interaction with the other environ- 
mental factors under which Plants or animals are grown. Therefore, we will be 
very much interested in studies of unusual atmospheres, either those involved 
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in closed systems within space vehicles or the distant atmospheres penetrateg 
by such vehicles, which will include studies of organisms under Abnorm} 
atmospheric stresses. Out of such studies we should expect advances in fyp. 
damental knowledge of the reciprocal relations of organisms and atmospheres, 

The other general area of the NASA program which I anticipate wij) have 
great interest to many of our scientists, and perhaps profound implications for 
some of our research, will be your opportunities for biological research Under 
new environments. We have an ad hoc committee on space biology, headed py 
Deputy Administrator George Irving, which includes representation from 4 
number of our research divisions and the State Agricultural Experiment Stations 
Division. 

In your overall problem of space biology will be questions of determining 
biological reactions under nonterrestrial conditions of acceleration, temperaty 
radiation, different gravitational fields, and unusual periods of light and dark. 
ness. Doubtless, many of those unusual conditions can be adequately simulated 
by experiments on the earth’s surface, and some fair approximation achieyeg 
of the conditions of biological significance to be met in space vehicles. Ther 
will be, however, other conditions impossible to simulate, such as determining 
how far out into the atmosphere—and possibly beyond—does life now exist or 
could exist. 

It may be of interest to you or your associates that we have extensive expe 
rience with animals (especially cattle and poultry) living for extended periods 
in confinement in highly instrumented environmental control chambers (psychr. 
energetic chambers and calorimeters) in which extreme stresses have bee, 
imposed for either cyclical or extended periods. Our entomologists ‘sugges 
that insects in various stages of development may serve as valuable experimental 
“animals” in space biology experiments or observations; they have cooperated 
on this basis in two recent high altitude balloon excursions. Our research jp 
air pollution includes bioassay methods, including plants and bacteria. 

Your program and those of the military services are impelled by the urgencig 
of national defense. It is apparent that most of the effort to date has been, 
necessarily, in the realm of physical sciences and engineering in endeavors to 
get rockets (space vehicles) developed and off the ground. Consequently, there 
has been comparatively little time, nor will there be, for basic research in the 
biological sciences pertinent to closed ecological systems to be maintained at 
the outer limits or beyond earth’s atmosphere. Nevertheless, the urgencies of 
national defense, and of our prestige among the nations of the world, may require 
at an early date tests of at least our capability of putting man into space and 
maintaining him there for extended periods in a state of physical well-being 
and mental alertness. 

Agriculture has not worked directly on these problems, but much—perhaps 
more than any of us now realize—of our research may be pertinent. After all, 
agricultural research over a century or more has been delving more and more 
deeply into the nature and characteristics of organisms and how they react to 
their environments and to other organisms. 

At present, I can only affirm our interest and desire to do whatever we may 
properly do, and to state our hope (and expectation) that many of our research 
findings may be useful to you. May I suggest that the Agricultural Research 
Service be established in, at least, a consultative position with respect to your 
program? Thus, we could be of immediate aid as you seek concepts, pose hypoth- 
eses, or try experiments in putting various organisms together in closed 
ecological systems, or as you contemplate conditions to be met for maintenance 
of man (and, perhaps familiar plants and animals) on extraterrestrial bodies. 

The results or the principles underlying two phases of our work might have 
fairly direct and immediate applicability to certain of your problems, One 
would be the knowledge already available or being gained from our researches 
in dehydration and other methods of concentrating foods, and in their 
preservation. 

The other phase would seem to be of special interest in relation to problems 
of reconstituting water or air in closed systems. Our “utilization” research 
laboratories have had some outstanding successes in isolating and identifying 
ultraminute fractions of substances responsible for tastes and odors, and i 
extending the methodology of such research. 

Beyond such fairly obvious and immediate contributions that our established 
research might provide, it seems reasonable to assume that there will arise 
research problems to which our scientists or facilities might be peculiarly 
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adapted. We will be happy at any time to explore with you the possibilities 
and requirements for cooperative participation in such research. 

We wish for you and your colleagues the utmost success in the tremendous 
tasks for which NASA has been established. 


neerely yours 
B. T. SHaw, Administrator. 


(A letter containing substantially the same information was sent to Com- 
mander, Air Research Development Center, Andrews Air Force Base, following 
a meeting of a number of persons in ARS with Lt. Col. C. C. Cain.] 


On November 17, 1958, the Agricultural Research Service held a seminar with 
the Air Research and Development Command to discuss the subject of “Con- 
trolled Environmental Systems.” A brief summary of this discussion follows: 


U. S. DEPARTMENT OF AGRICULTURE, 
AGRICULTURAL RESEARCH SERVICE, 
Washington, D.C., November 25, 1958. 
To: B. T. Shaw, Administrator. 
From: Harold E. Pinches, Assistant to Administrator. 
Subject: ARDC-ARS seminar: Controlled environmental systems. 


A seminar, planned jointly by ARS and the Air Research Development Com- 
mand on problems of controlled environmental systems, was held on November 
17, 1958, in the South Building, USDA. Twenty-nine persons attended, 15 from 
the Department of Agriculture, and 14 from outside agencies. A copy of the 
names and connections of those present, and of the agenda, are attached. 

There was good interest throughout the entire seminar and frequent discus- 
sions; nearly every one of the attendees participated actively either by asking 
questions or offering suggestions. There was agreement that similar meetings 
should be held frequently enough—say, next meeting in 6 months—to keep 
up with the fairly rapid advances which may be made or growth in recognition 
of problems arising from the military and national space programs. 


Reconstituting air for submarines 

Adolph Bealecki, electric boat division, General Dynamics Corp., discussed 
problems arising in the control and reconstitution of air in submarines which 
are submerged for extended periods of time; limitations of several chemical 
methods for removing CO* and providing oxygen; chemical and physical means 
of reducing the content of CO, H, and trace elements. He indicated considerable 
interest in photosynthetic generation of oxygen and discussed the necessary 
lighting systems, power requirements, and mechanical equipment for production 
of algae in a closed system. He pointed out that under conditions of a closed 
system, there may be possibilities for utilizing algae for several purposes which 
are additive: food, primary or secondary utilization of wastes, absorption of CO’, 
and provision of oxygen. He reported work being done with a 40° strain of 
algae (Tx 71105) but said that there was need for an algae that can operate at 
higher temperatures. 


Controlled environmental systems 


Plants—Dr. Hendricks pointed out that there are several photochemical 
reactions, of which photosynthesis is only one, and that others of those reactions 
may be of interest in considering plants in relation to closed systems. He sug- 
gested, in terms of extraterrestrial systems, that a supply of soluble salts for 
plant growth might be the most important problem, since, presumably, sunlight 
could provide the necessary radiation. One such problem would involve a supply 
of nitrogen in one of its fixed forms; another, which might be the limiting factor, 
would be the difficulty of maintaining iron in soluble form. 

Animals.—Dr. Hodgson described in general terms the variety and availability 
of various types of controllable environmental facilities for research on animals, 
ranging from poultry up to cattle. He brought out that research in these cham- 
bers has demonstrated varied levels of energy utilized by animals according 
to the end uses of energy and differing by specific nutritional levels and several 
other factors. He indicated that while much yet remains to be learned, research 
through these controlled systems has developed a large mass of basic and 
applied knowledge concerning responses of animals under specified conditions. 
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Insects.—Dr. Hoffman discussed cabinets installed in Hawaii for 
foreign insects under conditions simulating conditions in various States 
continental United States. He also told of the newly developed cabinets for 
similar study in Brownsville, Tex. 

Bacterial conversion of wastes.—Dr. Hoover discussed bacterial decompositig, 
of organic wastes, particularly discoveries from research on decomposition 
dairy wastes. It was brought out that bacterial decomposition requires oye 
one pound of oxygen for each pound of organic waste material. There was 
considerable interest in this discussion and Dr. Hoover was asked to supply 
information to several persons. 


Concentrated foods.—Dr. Matchett told of the work of utilization researc 


on concentrated foods, much of which has been cooperative with the Quarte. 
master Food & Containers Institute, and emphasized vacuum dehydration of 
fruit juices and milk. 

Effects of control of nutrition of farm animals.—Dr. Sykes reported researc 
on restricted food intake during the rearing of dairy animals and its effects 
production, reproduction, and length of productive life; also, the effects of rm 
stricted food intake during extended periods (up to as much as 6 months), 
and the effects and completeness of recovery of body weight and organic fun 
tions. He discussed also research on control of metabolic processes, as by 
thyroid stimulation or depression, use of steroid hormones, etc. 

This discussion prompted several questions. One of the visitors said this 
work was “very intriguing,” and that there may be much in such agricultur) 
research with animals for extrapolation to men under restricted conditions, 

Insects as biological indicators.—Mr. Sullivan told of the experiments ip 
which entomology research has sent insects, egg masses, and spores, with 
varying degrees of protection, aloft on recent high altitude balloon ascensions 
The discussion on this subject brought out the possible usefulness of certajp 
insects as indicators of toxic conditions—as in a closed system—where no know 
physical or chemical tests would be available. 

Prototype ecological efforts.—Dr. Kratz, School of Aviation Medicine, indicated 
the interest of his agency in closed, recycling systems. They are screening for 
strains of algae with higher thermotolerances to get more production per unitof 
space; with less danger of loss of the algae due to temporary flashes of high 
temperature; the algae being sought should be able to utilize urea. Lichens and 
mosses are also being investigated. 

Waste disposal and utilization.—Dr. Hayes, Aero Medical Laboratory, told of 
work being done on preparation and packaging of foods and liquids for use by 
men in closed systems for a few days. Looking beyond a few days, two problems 
were distinguished, viz., supply of food and supply of water. He indicated 
much more interest presently in algae for extending the food supply than had 
seemed possible until recently. The following problems were defined: What 


organisms can be grown with limited requirements of volume, weight, power, and | 


capable of growth under conditions of zero gravity and perhaps less than one 
atmosphere? How to reconstitute water from body wastes, especially from 
urine? The engineering problems were described, in general, as the development 
of optimum systems for various combinations of days duration of enclosure and 
various numbers of men. 

Photosynthetic generation of orygen.—Mr. Jacobsen, Aero Medical Laboratory, 
indicated that for limited man-hours per hour requirements, work is being done 
primarily on chemical regenerations of atmosphere and liquids and use of expend- 
ables. For large man-hours systems, he stated that we must look to closed 
systems without too cumbersome equipment. In looking to the use of algae, he 
identified two basic problems: (a) selection of algae; (b) best way to apply 
light for production of algae. He set forth as criteria or goals for the selection of 
algae that they should be (1) nonpoisonous, (2) capable of using high-intensity 
light, (3) thermophilic, (4) capable of utilizing human wastes, (5) capable of 
easy maintenance. In regard to the best way to apply light, the question is 
whether to use sunlight or to develop artificial sources more efficient in the pre 
duction of optimum spectra than from present lamps. 

While a large part of the discussion throughout the seminar centered around 
production and uses of algae, with general agreement that algae are much more 
interesting in terms of recent discoveries and developments than was true ouly 
a year ago, questions arose from time to time about characteristics of and needs 
for development of higher flora, such as lichens, mosses, liverworts and, ulti 
mately, seed plants. It seemed obvious that problems associated with algae 
are of most immediate importance and presently appear the most likely orga 
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jsms useful for the necessarily small closed systems which may be expected in 
earlier developments. For more distant developments, such as fixed colonies 
on the moon or near planets, there may be need for plants highly efficient in 
converting sunlight to sucrose or for providing variety to the diet. Artificial 
“pgmen” systems were mentioned as worthy of consideration for conversion of 
some wastes. 

Dr. Byerly indicated interests in common between agriculture and the military 
and space agencies as (a) use of body tissues to maintain life; (b) drugs to 
control life processes ; and (c) insects as biological indicators. 


The CuarrMANn. Last year the Armed Services Committee formally 
recognized the hospital. Wasn’t that finally put into law Mr. 
Ducander ? 

Mr. Ducanper. Yes, sir. 

The CuarrMan. Formally recognizing the need for a space setup 
or hospital at San Antonio. The committee plans later to go down 
there and see it. As I understand it, since then they have done some 
work on the problems of keeping a man in space alive. Has your 
informal committee done anything at all in the way of work? 

Dr. Irvine. Not with this particular group, except to meet and 
discuss problems with them. We have done some work with the 
Navy, however. We have included some insects and some spores of 
microorganisms, in balloons that have been sent up to high altitudes, 
to determine what happens to them; whether or not they are normal 
when on return; whether they can reproduce. We have also done 
some work at Beltsville, again with insects, to see whether or not they 
can tolerate pressures that would be equivalent to about 10 times the 
force of gravity and still exist and still reproduce. 

This is a small effort in the direction of finding out what happens 
physiologically to living things when they are subjected to the rigors 
that might be expected in space, 

(The witness furnished the following press releases describing these 
experiments :) 

U. S. DEPARTMENT OF AGRICULTURE 
WasuHineton, November 14, 1958. 
USDA Screntists Stupy Reactions or INsSEcTS TO STRATOSPHERE 


Insects, sent into the stratosphere on Navy balloons, are helping U. 8S. Depart- 
ment of Agriculture scientists tind answers to some of the space-flight riddles 
brought about by recent advances in rocketry. 

Studies are now being made of insects surviving three U.S. Navy balloon 
ascensions earlier this year. These flights reached altitudes exceeding 15, 18%, 
and 24% miles. 

Because of their small size and light weight, insects are useful for experiments 
to test survival of organisms in outer space. Many thousands of insects and 
spores can be included in a single 1-pound package. Also, insects can stand 
tremendous decompression and their chances of survival at extreme altitudes 
are far greater than those of higher animals. As most species of insects produce 
several generations each year, the effects of space travel on genetics—the ability 
to reproduce normal insects or mutations—can be determined. 

Hazards of space travel include cosmic, X, and ultraviolet radiation, in addi- 
tion to very low air temperatures and pressure. Insects returning from the 
balloon flights are tested for mortality, sterility, and genetic mutations by 
entomologists of USDA’s Agricultural Research Service. 

Mortality rates are shown by surviving insects or the ability of eggs and 
Spores to hatch. Sterility is determined by the ability of the insects to repro- 
duce. Genetic mutations may not appear in the first, or even second generation. 
Therefore, insects must be reared through several generations to find whether 
exposure to space affects their germ plasm. 
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Insects used in the July trials included the housefly, flea, honey bee, easterp 
tent caterpillar, wax moth, fruitfly (Drosophila), and yellow fever mosquito 
Spores of the milky disease of Japanese beetles were also included. Containers 
of the insects and spores were carried inside and outside the balloon gondola, 

All insects in the gondola lived through the flights and appear to be repro. 
ducing normally. Preliminary observations indicate no significant difference jp 
the number of mutations between these insects and similarly packaged specimens 
left on the ground as controls. 

All insects sent aloft on the outside of the gondolas died. This may haye 
been due to temperature rather than radiation. The scientists are not sure 
however, whether the low or high temperatures are lethal. ‘ 

Temperatures at extreme altitudes are very low. But egg masses of the 
eastern tent caterpillar, for instance, overwinter in northern Canada and are 
not usually affected by such temperatures. On the other hand, when the balloons 
reach altitudes above 95 percent of the atmosphere, solar energy is intense ang 
high temperatures may be generated in the bodies of the insects subjected to this 
energy. 

Spores of the causative agent of milky disease of Japanese beetle grubs sent 
on the July flights were exposed on the outside of the gondola. These spores 
can stand extremely low temperatures and are also very resistant to high tem. 
peratures. Dry spores can be held at temperatures above the boiling point of 
water for several days without injury. Spores sent aloft in July were tested 
for their ability to grow. It was found that of those exposed through a clear 
household wrapping material, only about 1 in 600 was able to reproduce. But 
of those exposed through thin aluminum foil, about one in six was capable of 
reproduction. 

This would indicate that injury was caused by radiation or the heating effects 
of radiation. These exposed spores have not yet been tested for their diseage- 
imparting effects on laboratory-reared beetle grubs. 


U.S. DEPARTMENT OF AGRICULTURE 
WASHINGTON, November 28, 1958. 
Fires Repropuce AT 10 G’s IN Test oF Errects oF SPACE TRAVEL 


Insects, whirling under a constant pressure simulating 10 times the force of 
gravity, are developing and reproducing through several generations, two U.S, 
Department of Agriculture entomologists report. 

These experiments are being made to find whether there is any correlation 
between stresses of space flight and normal life processes. 

To date, researchers have found that the time required to develop from eggs to 
adults is slightly longer for the spinning flies. The yield of adult insects from 
a given number of eggs was reduced by about 60 percent. It is considered re 
markable that some 40 percent can survive this sustained pressure for weeks and 
still reproduce normally. 

William N. Sullivan, Jr., and George E. Westlake of USDA’s Agricultural 
Research Service today told the Entomological Society of America meeting at 
Salt Lake City, Utah, of their experiments at Beltsville, Md., with fruitflies. 

The researchers reared the flies through two generations in a centrifuge re- 
volving at 240 revolutions per minute on a 6-inch radius. At this speed, the 
centrifuge simulated gravitational pressure on the insects 10 times more than 
normal. This approximated a space vehicle’s launching acceleration when a man 
weighs 10 times as much as at normal pressure and is apt to black out. 

The insects are reared in a lighted windowless room that can be darkened to 
permit observations by use of a strobe unit. This unit flashes on and off in 
synchronization with the whirling test tubes. To the human eye, the tubes 
seem to stand still, permitting close observation of the flies’ activities. 

The fruitfly Drosophila melanogaster was used in these tests because its 
genetics are widely known, it has a short life cycle, and it can be reared easily 
in a test tube. From results of the three tests conducted, it appears that this 
fly is highly suited for use in space biology studies under conditions where 
temperature and oxygen-carbon dioxide balance can be maintained. 


The Cuamrman. What kind of insects did you use in those experi- 
ments 
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Dr. Irvine. The fruitfly. 

The CuairMAn. Did you get anything of value in those experi- 
ments ? L 

Dr. Irvine. So far the experiments have shown that, surprisingly 
enough, about 40 percent of the insects under these circumstances sur- 
yive and are able to reproduce, and to all intents and purposes appear 

rmal. 

The CuarRMAN. That is, insects that are put under pressure, you 
say, of six times the force of gravity ? 

Dr. Irvin. Ten times, sir. 

The CuarrMANn. They survive and appear normal? Have you sent 
them up to altitudes where the gravity lessens and made any tests in 
that respect ? 

Dr. Irvine. Do you mean in thin air or above the atmosphere ? 

The CHarrMAN. Yes, or in the space area. 

Dr. Irvine. As far as the Navy balloons have gone, that is as far as 
wehave gone. We have had material on Navy balloons that have gone 
up from 15 to 24 miles, and under those circumstances the insects and 
the mold spores that were inside the gondola of the balloon survived. 
Those outside it did not. The studies are continuing and we are not 
sure yet whether those on the outside succumbed because of the ex- 
tremely low temperatures or extremely high temperatures that would 
exist during night and day, respectively, or whether radiation had 
something to do with it. 

The CuarrMan. Well, did you make a record of the temperatures ? 

Dr. Irvine. The Navy did, yes. The analysis of the results has not 
been completed. 

The Cuairman. Do you know whether or not those that did not 
survive were affected by the rarity of the atmosphere at that elevated 
region, or whether it was the temperature ¢ 

Dr. Irvine. Both could have been causes. We don’t know as yet. 

The Cuarrman. How about radiation ? 

Dr. Irvine. That could be a factor. 

TheCuairMan. You haven’t gotten into that yet ? 

Dr. Irvine. That is correct. 

The CuairMAN. Gentlemen of the committee, interrupt me at any 
time. Does anybody want to ask any questions ? 

Mr. Miter. Yes, sir, Mr. Chairman. 

The Mr. Miller. 

Mr. Miter. Doctor, about 10 years ago I visited your laboratory 
at Peoria. At that time they were doing a lot of work in connec- 
tion with trying to develop alcohol cheaply from surplus agricultural 
products as a substitute for fuel. Is that still going on? 

Dr, Invinc. We are doing no research on that now, sir. We have 
completed those investigations, and they were rather extensive and 
intensive, to the point where we know we can make no great improve- 
ment in the efficiency of the conversion of grain to alcohol, nor do we 
think we can learn more with further research on the use of alcohol 
asa motor fuel. The conclusions we have reached, as you no doubt. 
know, are that it is uneconomic under present circumstances to convert. 
grain to alcohol for use as a motor fuel. 

Mr. Miner. That is all. 

The Cuarman. I notice, here in your statement, you say you are 
convinced that much of our basic research, as well as some of our 
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applied work, has important implications for the space age. Is there 
anything further you wish to say in that respect ? 

Dr. Irvine. Just this, by way of amplification. I think it is ap- 
parent in any space travel that questions of food are going to be of 
paramount importance. The questions of space occupied and weight 
in this connection are also of paramount importance. Anything that 
we can do in the course of our researches to retain nutritive value jp 
food and at the same time reduce bulk and weight, will be to the 
advantage of those concerned with the logistics of space travel, 

The Cuarrman. I want to ask you in reference to this great pro. 
gram: Are those grants for educational purposes—you referred to 
them in your statement. 

Dr. Irvine. The grants we referred to were for research purposes, 
for the support of basic research, and not for educational purposes, 
Although we are not now suporting educational grants in the Depart- 
ment of Agriculture, we will take advantage of the authority pro- 
vided the National Science Foundation and the Department of Health, 
Education, and Welfare last year to support educational grants, fel- 
lowships and scholarships in the agricultural sciences. ' 

The Cuarrman. Are you getting cooperation out of the National 
Science Foundation in reference to your work ? 

Dr. Irvine. Yes, we are. We work with the National Science 
Foundation very closely in guiding our basic research programs and 
in a number of other aspects of our work. 

The Cuatrman. Well, are they setting aside any funds, for grant 
purposes, for your use ? 

Dr. Irvine. They have set aside no block of funds for that purpose, 
but as we understand the legislation passed by the Congress last year, 
the National Science Foundation will have responsibility for admin- 
istering a scholarship and fellowship program in which the Depart- 
ment of Agriculture can participate. 

The Cuairman. To what extent will that program reach, the pro- 
gram to which you referred ? 

er Ravente. Do you mean how large a fellowship and grant pro- 

am 
CHAIRMAN. Yes. 

Dr. Irvine. That is a little hard to say now, sir. I would suspeet 
it would be on the order of $1 million for Agriculture, at the outset. 

The Cuarrman. That is for the purpose of giving it to the institu- 
tions for research work, or for educational purposes / 

Dr. Irvine. For educational purposes. 

The Cuarrman. What is the size of your program now ? 

Dr. Irvine. In dollars? 

The Cuarrman. Yes, and numbers of institutions and types of 
institutions covered. 

Dr. Irvine. In new uses research, on farm products, the area that 
ou are particularly interested in, we have in fiscal year 1959 $16 mil- 
ion, in round figures. We conduct our research in four large regional 

laboratories, at Peoria, Il., Philadelphia, Pa., Albany, Calif., and New 
Orleans, La., and in eight smaller field stations associated with thos 
large laboratories. 

The Cuarrman. I remember when the Congress authorized the es- 
tablishment of those institutions, and I have, through the years, look 
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for reports on them. Now, I have never seen reports. How successful 
js that program of these four institutions in research to obtain new 
uses of agricultural products ? 

Dr. Irvine. We think it has been very successful. We think, as a 
result of the research we have done in these laboratories, and the co- 
operative research we have done with other organizations both inside 
and outside the Government, that we have managed to maintain mar- 
kets for a good many agricultural commodities against the competi- 
tion of nonagricultural materials, and we have been able in addition to 
develop new markets for a number of agricultural materials. I have 
a statement here, if the committee would be interested in it, of some 
150 a resulting from utilization research that are used 
commercially. 

The CuarrMANn. Would you place that in the record ? 

Dr. Irvine. We would be glad to. 

(The document above referred to is as follows :) 


DEVELOPMENTS RESULTING FROM UTILIZATION RESEARCH THAT ARE Now IN 
COMMERCIAL USE 


Summary 

Cereal and forage crops__._.-----.--..___-_____ 27 
Fruits and 43 
23 
Sugar and special plants 19 
Poultry, dairy, and animal products iia a 16 


UTILIZATION RESEARCH HAS BENEFITED AGRICULTURE 


The record of achievement of utilization research in the Department is long 
and impressive. This can be illustrated most dramatically by the accomplish- 
nents of utilization research for several of our major commodities. 

Utilization research is responsible for the markets that cotton now enjoys. 
Faced with formidable competition from synthetic fibers, the cotton industry 
moved to machine harvesting and drying at the gin. These processes, designed to 
reduce cost and thus help cotton compete with synthetics, introduced foreign 
materials and brought about changes in the cotton fiber, thus placing markets 
for these products in further jeopardy. Utilization research solved the problem 
of efficient, low-cost cleaning of machine-harvested cotton and of avoiding quality 
damage at the gin. More recently, utilization research has developed the wash- 
and-wear cotton fabrics now on the market. These are so much superior to 
synthetics or blends that consumers are turning more and more to all cotton in 
re wash-and-wear field. These developments have literally saved the cotton 

ustry. 

Utilization research has made possible the development of the soybean as a 
food and industrial crop in the United States. Extensive soybean farming and 
utilization research began at about the same time. Utilization research solved 
the problems that permitted soybean oil to become the primary food oil, and 
soybean meal the primary protein feedstuff in the United States. It developed 
industrial chemicals from soybean oil that now form the basis of paints and other 
formulations that are providing outlets for millions of bushels of soybeans annu- 
ally. The soybean industry has grown rapidly but only as rapidly as research 
has permitted it. There is no better example of the value of research in agri- 
culture today. 

Inedible animal fats, tallows and greases, formerly used by the millions of 
pounds to produce soap, were thrown out of this market almost overnight by 
public acceptance of synthetic detergents. Utilization research has provided 
alternative markets for these fats that have converted this situation from one 
of crisis to the livestock industry to one where animal fats now enjoy substantial 
acceptance on the domestic market. Utilization research has already provided 
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markets for 380 million pounds of animal fats annually in plastics and in anima 
feed. Current research is adding regularly to the annual demand for anima 
fats as industrial raw materials. 

Utilization research, in cooperation with the Florida Citrus Commissioy 
developed frozen, concentrated orange juice, a product that may well have bee, 
the salvation of the Florida citrus industry. As a result of this research, larger 
crops can now be processed and marketed efficiently to provide the consume 
with a stable, high quality product in all seasons. Frozen concentrated orange 
juice has absorbed over 350 million boxes of fruit worth over a billion dollars 
to growers. 

Cottonseed meal, for decades used almost entirely as a cattle feed, is now 
being used extensively in mixed feeds for poultry and swine. Utilization rp 
search, spearheading a vast cooperative program with Federal, State, ang 
commercial groups, discovered the causes of toxicity of cottonseed meal for 
poultry and swine and prescribed means for overcoming them. This achieve 
ment removed the handicap that prevented cottonseed meal from sharing fully 
in the tremendous mixed feed market. As a result, more than 14% million tons 
of cottonseed meal, having a value of $50 million, were used in broiler and swine 
rations up to January 1958 and the rate of use now exceeds % million tons 
annually. 

Dehydrated foods were essential in feeding our Armed Forces overseas during 
wartime. Utilization research solved many of the problems associated with 
production of nutritious, palatable stable dried foods for the Quartermaster 
Corps. Noteworthy in this respect was solution of the problem of storage 
stability of dried egg. The research was not only successful in solving the 
problem for the military but it has placed dried egg on the pantry shelf in the 
form of stable, egg-containing prepared cake and pastry mixes. More than 
million pounds of dried egg are used annually for this purpose and their use is 
expanding rapidly. 

Many other significant accomplishments of utilization research can be 
mentioned. 

The 50 million pound annual market for animal fats as emulsifiers for the 
production of synthetic rubber was saved. 

Wartime research on cereals made important contributions to the alcohol 
from-wheat program which utilized 258 million bushels, and to wheat wet-milling 
which produced starch and syrup from 3 million bushels. 

Our penicillin process, growing steadily in application from the beginning, 
has required steep liquor from 15 million bushels of corn, and the dextran 
process has required 3 million pounds of sugar. 

Soft grit blasting has utilized 5 million tons of corn cobs. Pulp and paper have 
consumed 7 million tons of straw. 

The value of dehydrated fruits and vegetables to which we made substantial 
contributions, rose to $140 million per year during the war. While it subsided 
immediately afterward, there is a flourishing industry today whose product is 
worth $8 million annually and is increasing steadily. A substantial part of this 
production is exported. 

Our new belt-trough dryer should save the fruit and vegetable dehydration 
industry $500,000 annually. 

The dehydrated-mashed-potato industry, to which our research has contributed 
greatly, paid $4 million to growers in 1957 and will grow steadily. Our new 


potato flakes will increase this outlet substantially. 
Research on frozen poultry has made it possible to realize the important 


economies of high-temperature scalding and has brought under control the pot 


mortem Aevelopment of tonghness. Annna) worth to the industry is estimated 
at $8 million. 

As a resnit of Department research, 85,000 tons of feathers per year are 
processed into meal selling at $90 per ton for feed. 

These are a few examples, taken from the list of 150 developments attached, 
illustrating the effect of Department research on the utilization of farm com 
modities. And these 150, representing as they do developments that are DOW 
in commercial use, do not include many that may soon become commercial 
realities, nor do they reflect fully the vast intangible benefits that utilization 
research findings have brought to those who produce, process and consume Olt 
nation’s crops. Each is making a significant contribution to improved agricul- 


ture. Each year sees major additions to the list. 
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We are confident that an expanded program will accelerate the development 
of additional new and expanded uses, and thus more rapidly achieve the objective 
of full, profitable utilization of our agricultural output. 


CEREAL AND FORAGE CROPS 


nt. Anew textile fiber from corn protein (zein). 
2. Production of riboflavin by Ashbya gossypii. 
3. Fungal amylase process for industrial alcohol. 
4, Commercial production of penicillin. 
5, Commercial production of clinical dextran, a blood plasma extender. 
6. Fermentative production of sodium gluconate. 
7. Starch sponge as a hemostatic agent. 
8. Saccharic acid and its salts for sequestering agents. 
9, Waxy cereal grains as sources of new industrial starches. 
10. Batter process for production of starch and gluten from wheat flour. 
11. Freezing procedures for bread and other baked products. 
#12, Stabilization of improved parboiled wheat products (Boulgour ). 
18. Waxy rice flour as a thickener for sauces and gravies in prepared frozen 
foods and canned foods. 
#14, Improved drying techniques for rough rice. 
15. Process for canning white rice. 
16. Humidity control during rice milling to improve yields of head rice. 
17. Aeration of stored rough rice to maintain high quality. 
18. Preservation of vitamins and other nutrients in alfalfa meal with an 
antioxidant. 
19. Addition of vegetable oils or animal fats to dehydrated alfalfa meal to 
control dusting. 
20. Improvement of steeping process in corn wet milling. 
21. Safe drying of corn for industrial utilization. 
*29. Production of 2-ketogluconic acid by fermentation. 
+23. Important microorganisms made available to industry for production of 
organic acids from corn sugar. 
*24. Gibberellin, a plant growth regulator. 
25. Corrugating and structural boards from wheat straw. 
26. Ground corn cobs for soft-grit blast cleaning and other uses. 
*27, Mechanochemical process, a new and revolutionary method for producing 
pulp from straw and sugarcane bagasse in high yield and with excellent 
strength characteristics. 


COTTON AND WOOL 


1. Cotton conforming bandage. 
2. Heat- and rot-resistant cotton by partia) acetylation. 
3. Use of CMC (Carboxymethylcellulose) in laundered goods to improve 
resistance to soiling. 
4. Tobacco shade cloth with longer life. 
*5. Improved formulations for crease retention and wrinkle resistance of cotton 
fabrics. 
*6. Permanent flame-resistant cotton cloth with THPC (Tetlrakis-hydroxy- 
methy)phosphonium chloride). 
*7. Loom attachment for weaving dense cotton fabrics—air-permeable but 
water-impermeable, 
&. — for more efficient opening and blending of cotton in textile 
*), New cotton opener-cleaner provides improved cleaning of the cotton and 
decreased loss of spinnable fiber. 
0. Differential dye test to evaluate maturity and dyeing characteristics of 
Taw cottons. 
LL, Improved nep control through new techniques for carding cotton. 
*12. New guides for distribution of drafts on long-draft roving systems improve 
P , the uniformity and strength of cotton yarns. 
13. New roving twist formula for carded and combed cotton rovings used to 
increase product quality and processing efficiency. 


14, New instrument for measuring fiber properties which aids the development 
of improved quality cottons with high elongation. 
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. New instrument for predicting nepping potential of cotton used by industry 
*16, 


to improve the quality of cotton fabrics. 
Servomechanism adapted for Fibrograph, a commercial instrument tor 
measuring cotton properties. 


- Printed cotton fabrics for fertilizer bags suitable for reuse in garments 

. Navy adopts new ARS fabric for summer flight uniform. 

. Stabilization of nitrocellulose in the manufacture of gum cotton from cot». 


linters. 


. Speedy method for conditioning wool prior to spinning and weaving, 
. Development of objective standards for grading the yellowness of wool, 
. Modified gelatin product as an additive in commercial detergents to prevent 


soil from redepositing on woolens and other fabrics during laundering, 


FRUITS AND VEGETABLES 


. Process for recovering volatile flavor concentrate (essence) from apples 


and other fruits for use as a flavor. Bngineering design for a fruit 
essence recovery unit. 


. Full flavor superconcentrated fruit juices from apples, grapes, strawberries, 


cherries and other fruits, 


. Citrus fruit juice powders—orange, grapefruit and lemon. 
. Test for purity of lemon oil (detection of adulteration). 
. Preparation of highly concentrated (sixfold to sevenfold) frozen citrns 


juice. 
Process for production of frozen purees of citrus and other fruits. 


. Flash pasteurization of citrus juice. 


Frozen concentrated citrus juices. 


. Maturity test for oranges and grapefruit. 

. Method of developing color in citrus fruits by ethylene. 

. Dehydrofreezing of apples, 

. Improved method for preserving fresh apple slices. 

. Frozen concentrated strawberry and other berry juices. 

. Treatment of berry picking boxes with sodium orthophenyl] phenate to 


control mold. 


. Method for removing thrips, etc., from cane berries. 

. Ripening procedure for freestone peaches for canning. 

. Ripening methods for juice apples. 

. Process for canning dates. 

. Process for improving stability of shelled walnuts, 

. Pectin enzyme control in tomato product manufacture. 

. Tomato juice powder. 

. Dehydrofreezing of pimientos. 

. Objective indexes of quality deterioration in frozen fruits and vegetables 


during distribution. 


. Low temperature lye peeling for prepeeled potatoes. 
. Improvements in dehydrated diced potatoes and potato granules. 


Process for production of potato flakes. 


. Starch-coated dehydrated diced carrots. 

. Control of “‘delay” off flavor in frozen peas. 

. Dehydrofreezing of peas. 

. Improved procedure for blanching green beans for freezing. 

. Test for adequacy of blanch for frozen vegetables. 

. In-package desiccation (for citrus and tomato powders, potato chips, hard 


candies, and dehydrated vegetables). 


. Froth flotation cleaning of vegetables for processing. 
. Single-pass evaporator with steam-injection heating for use in concentra 


tion and pasteurization of juices. 


. Fluidized bed drier for use in the production of potato granules. 

. Air-lift drier for use in the production of potato granules. 

. Belt-trough drier for use in dehydrofreezing or dehydration. 

. Design for a laboratory fermenter (the “Humfeld fermenter”). 

. Procedure for measuring frozen food temperature in unbroken cases with 


out sacrifice of product. 


. Use of nuclear magnetic resonance for automatically controlling moisture 


content of processed agricultural products. 


. Pasteurization process for fresh-pack pickle products. 
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#42, Reduction of losses due to softening of cucumbers in brine curing. 
43, Process for preparation of chlorophyll, xanthophyll and carotene from leaf 
meals. 
OILSEEDS 


*1, Polyamide resins from soybean oil for use in gelled paints, adhesives, and 
printing inks. 
2, Soybean protein adhesives for shotgun shell casings and water-resistant 
boxboard. 
#8, Soybean oil of improved flavor stability. 
4, Improved procedures in production of isolated soybean protein. 
#5, Improved soy flour for food uses. 
6. A process for removing the beany and bitter flavor of soybean products 
and for improving their color. 
7. Nitrogen solubility index—an analytical procedure used to control the 
processing of soybean oil meal. 
8. Taste panel procedures for evaluation of soybean oil and other edible fats. 
9, Dimer acid, a new industrial raw material from vegetable oils. 
10. High shear agitation to improve the refining of crude cottonseed oils. 
11, Improved preparation of cottonseed for direct solvent extraction, screw 
pressing, and hydraulic pressing. 
12. New filtration-extraction process for oilseeds. 
18. Nonclogging vapor tight screw conveyer for continuously feeding oil seed 
flakes to solvent extraction systems. 
14. Improved recovery of solvent and improved color of oil from cottonseed 
solvent extraction plants. 
#15, High quality cottonseed meal for feeding to poultry and swine. 
16. Chemically modified cottonseed oil (acetoglycerides) for use in cosmetics. 
17. Methods for determining gossypol in cottonseed meats, meal, and oil. 
18. Improved method for determining moisture in peanut kernels. 
19. Production of high quality peanut butter aided by research. 
¥20, Improved tung oil vehicle formulations for use in paints. 
*21. Improved tung oil varnish for making floor sealers, metal coatings, and 
quick drying enamels. 
22. Improved methods for handling and processing tung nuts. 
23. Instrument developed for measuring hardness of fats, waxes, and confec- 
tioners’ coatings. 
SUGAR AND SPECIAL PLANTS 


1, Improved techniques for processing sugarcane. 

*2. Reduction of losses in sugar content and purity by prompt grinding of 
sugarcane. 

8. Recovery of aconitic acid from sugarcane molasses. 

*4. Improved yield of beet sugar through reduction of fermentation in extractors. 

*5. Basic studies leading to method for removing floc-forming materials during 
processing of sugar beets. 

*6. Alkalinity control in sugar beet diffusion batteries to improve pulp pressing 
quality. 

7. High-flavor maple sirup. 
8, Dial thermometer for use in maple sirup manufacture. 
9, Color standards for official grading of maple sirup and extracted honey. 

10. Production and pharmaceutical use of rutin and quercitin. 

11. Development of steam turpentine still. 

12. Development and introduction of Olustee process of pine gum cleaning. 

13. Covered separator and dehydrator for removing water from turpentine. 

14. Improved removal of rosin acids from gum turpentine. 

15, Steam cleaning of dip barrels. 

*16. Continuous still for the production of turpentine and rosin. 

17. Process for production of myrcene. 

18. A new chemical, maleopimaric acid, produced directly from pine gum and 
ety available for use in plastics, photographic chemicals, and printing 
nks. 

*19. The use of paramenthane hydroperoxide—produced from turpentine—as a 
catalyst in the manufacture of synthetic rubber. 
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POULTRY, DAIRY, AND ANIMAL PRODUCTS 


1. Processing methods for producing satisfactory dried eggs. 
2. Sterilization of shell eggs by high temperature treatment for a very short 
time. 
*8. Modifications of scalding and chilling procedures in the freezing and Storage 
of poultry to reduce labor and avoid toughness of product. 
4. Feather meal for fertilizer and feed uses. 
*5. Dairy waste disposal system which prevents stream pollution. 

6. Improved heat exchanger for high-temperature pasteurization of milk. 
*7. Improvements in cheddar cheese manufacture. 

8. Use of whey in caramels and in other candies and foods. 

9. Use of butter in candies increased by using yeast to lengthen shelf life. 
10. Use of soaps made from animal fats in manufacture of synthetic rubber. 
11. Improved keeping quality of farm rendered lard. 

12. Process for making high-quality technical oleic acid. 
*13. Vinyl stearate from fats for use in new-type plastics. 
14. Epoxidized fats and oils for use in plastics. 
*15. Use of technical grade fats in animal and poultry feeds. 
*16. Synthetic detergents from fats. 

The Cuarrman. Also you referred in your statement, on page 10, 
to copies of a digest of remarks made, including reproductions. Most 
of the charts are available to the committee. Could you make avail- 
able to Mr. Ducander a sufficient number of those so that the committee 
can have that information / 

Dr. Irvine. We would be glad to do that also, Mr. Chairman. 

The Cuarrman. Mr. Fulton. 

Mr. Furron. I want to compliment you on the research you have 
done on corn and allied projects. As a matter of fact, in the current 
issue of the Russian magazine, “U.S.S.R.” they give you quite a bit 
of credit on the American corn, on being helpful to the establishment 
of a very fine corn crop in various parts of Russia. 

Secondly, I would like to ask you a question or two about space, 
The NASA has already moved into the space field on letting a contract 
with O’Donnell Aircraft Corp. for the pioneering of a space vehicle, 
My comment is, I think you should immediately move into that field, 
because when we are already manufacturing the type vehicle, certainly 
we are going to have to have some food aboard it, if a man is goin 
to be aboard it. Soif you have not finalized your committee, I woul 
urge you to do so at once, and you should contact the NASA, the 
National Space Administration, as well as the O’Donnell Aircraft 
Corp., and get going with them. 

If we don’t have the possibility of taking food aboard, and knowing 
what will happen, I think we are possibly falling behind on that score. 
You made a comment about one thing that has caused me some 
thought, and that is: When insects were sent to high altitudes, 40 
percent of them survived, and you spoke of having an acceleration of 
10 G’s, 10 times the force of gravity. Well, now, man has been sub- 
jected to 20 G’s, or slightly ‘higher (and survived with no loss, the 
chairman says). That makes this point: If there is a point of “G’s” 
where insects, bugs, or disease germs don’t survive and man does, 
maybe the treatment of disease in the future is going to be put man 
up to where the bugs die and the man lives. Have you done anything 
on that 


*Adopted commercially within the last 5 years. 
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Obviously, if you could get a point where the man survives and the 
bugs don’t, they could swing you around about 10 times and the bugs 
would be gone and you would be all right. 

Dr. Irvine. I think an omission on my part is responsible for a 
misunderstanding here. These insects were kept at 10 G’s continu- 
ously for their entire life cycle, which is different from short exposure 
of humans to these forces. 

Mr. Futron. Possibly you should be checking to see if that is a 
new approach to disease, a place where the bugs can’t take it and man 
can. Have you ever thought of that ? 

Dr. Irvine. I don’t think we have. 

Mr. Futron. The second thing is: Have you ever tried to grow a 
plant in a vacuum ia 

Dr. Irvine. That is a good question, and to my knowledge we have 
not. Of course, with a complete vacuum there would be no atmos- 
phere and 

Mr. Futron. Various stages of vacuum. 

Dr. Irvine. Strangely enough, we haven’t. 

Mr. Futron. Why don’t you? 

Dr. Irvine. We should try it in these times. Until recently there 
would have been very little reason for doing it. 

Mr. Fuuron. I am not asking for defense, I am trying to spur you 
on to new ideas and new approaches. 

Dr. Irvine. I think we should do such work, and I believe—I can’t 
say definitely, but I should think that even now work of that type is 
being planned. 

Mr. Mylan. Have you ever tried to grow a plant that is being 
swung around so it is under a number of gravity pressures? 

Dr. Irvine. We have dabbled at that. 

Mr. What happened ? 

Dr. Irvine. We haven’t grown anything yet. We have gone as far 
as considering the instrumentation. 

Mr. Fuutron. Why don’t you? Why don’t you work at it? Why 
don’t you take a tomato plant and start swinging it around ? 

Dr. Irvine. The question of building a centrifuge in which you 
could do that is a problem. 

The Cuarrman. Will the gentleman yield? 

Mr. Fouuron. I yield. 

The Cuairman. Could you cooperate with the National Science 
Foundation, or one of the armed services in getting that instrumenta- 
tion that you need ¢ 

Dr. Irvine. Yes, I think it is likely that we could. 

Mr. Futron. What about the plants at Hiroshima; have you done 
work on those? Have you tried anything there? 

_Dr. Irvine. I don’t know of the results at Hiroshima. I believe, we 
did have access to some material from there but I don’t know at the 
moment what we learned from it. 

Mr. Furron. You spoke about the moon. You said you are not 
trymg to grow plants on the moon yet. We know what the tempera- 
tures are. We know what the moon is made of and what kind of 
plants would be there now. 

Dr. Irvine. As I understand it, and I am not too much of an 
authority on space— 
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Mr. Futron. We are trying to get you to raise your sights in the 
Department of Agriculture. 

Dr. Irvine. As far as we are told, by people who seem to know 
there is no plant life on the moon. 

Mr. Furron. Have you ever tried to check it? 

Dr. Irvine. No, we would have no way of doing that in Agricul. 
ture, I believe. We would have to take the assurances of astronomers 
and others. 

Mr. Foutron. On Mars or Venus or Neptune, where there is some 
evidence of climate change, have you fellows ever tried to check 
into that, on what kind of plants there would be ? 

Dr. Irvine. No, I don’t believe we have. 

Mr. Fuuron. Well, I think the Department of Agriculture better 
wake up, because there is a new age. 

Dr. Irvine. That is the purpose of our informal committee—to 
put ourselves in position to be awakened in this regard. 

Mr. Fuuiron. Well, don’t you think you better formalize it now 
and look into some of these things ? 

Dr. Irvine. We are very ted for that suggestion, and I think 
perhaps we should give it serious consideration. 

Mr. Fuuron. Seriously, don’t you thing we ought to be studying on 
the effect of these outer zones on various plant organisms, because 
that certainly has quite a bit to do with human health, and we might 
find a kind of plant that is grown under irradiated conditions and 
or would ever get cancer. Have you ever tried anything like 
that 

Dr. Irvine. I don’t know whether I follow you, particularly. 

Mr. Fuuron. Well, suppose you have cancer and they now put some 
sort of radiated materials into your blood. Suppose you grew a 
poet that had that material in it, to begin it, and you just lived on it. 

ou see, cancer won’t grow under certain conditions in the human 
body. Have you ever tried something new? Grow a plant under 
those conditions, and see what happens, what kind of characteristics 
they have? Iam just a new thought department here this morning. 

Mr. Irvine. We appreciate these thoughts. They are provocative, 
There is no question but that we should raise our sights in a number 
of regards. We have to be careful, though, in that our primary prob- 
lems in the Department of Agriculture are those of the farmer on this 
earth, and our secondary problem is what might happen in space. 
We have to keep them in that order. 

Mr. Futron. Your primary problem is keeping people healthy b 

food, and if on this committee we can put you into fields that will 
get better food, maybe you better raise your sights in the Department 
of Agriculture above the manure pile and see what can be done. 

Dr. Irvine. We are glad for your thoughts in the Department of 
Agriculture, because we do have a problem in determining how far 
we should go into this area of research at this time. 

Mr. Fuuron. Your research, instead of getting more quantity, 
should be directed toward getting new types, new varieties, and 
putting them into these new elements that are now evolving, because 
we certainly have problems in depth and space. I don’t see why the 
Department of Agriculture hasn’t already done it on food. I am 
surprised, honestly, that you haven’t gone any further than you have. 
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Thank you. That isall. 

The CHAIRMAN. Mr. King. 

Mr. Kine. Dr. Irving, you have talked about the surpluses in 
agriculture, which we all, of course, recognize as being the No. 1 

roblem today. We recognize also that the population of our country 
is peeeerng at the rate of about 3 million a year, so that presumably 
the day will come when our population will be so big that the surplus 

roblem is no longer a problem. 

In fact, the problem will be inverted, and once again we will be 
looking for new ways to improve our techniques and grow more food. 
Now, my question 1s: At what point will our population reach that 
stage where it will be able to consume all of the surpluses that we 
now produce ? 

Dr. Irvina. I think there have been some estimates made of that 
in point of time and in numbers. I am not familiar with them right 
now, but I can supply a summary for the record, if you wish. 

Mr. Kine. I would appreciate that information, if you could. 
Would you be able to make an estimate now ? 

Dr. Irvine. Only to this extent. It will be quite some time in the 
future in the United States, we believe, before we will reach the point 
of consuming all we can produce, because we are continually applying 
new technology. We are continually doing better, on the average, in 
our farm operations, so that it is hard to estimate exactly when we 
would be balance. 

Mr. Kina. Are we talking about 10 or 20 or 50 or 100 years? 

Dr. Irvine. We are talking about 20 to 50 years, rather than less. 

Mr. Dapparro. Mr. Chairman. 

The Cuarrman. Mr. Daddario. 

Mr. Dapparto. Doctor, I am interested in the statements you made 
here with respect to the experiments on irradiation. I wonder when 
we can expect this to reach a successful point where food can be proc- 
essed through an irradiated means. 

Dr. Irvine. There are differences of opinion on that. There are 
some who believe that in a matter of 2 or 3 years there will be some 
irradiated processed foods available. There are others who believe 
that the problems to be solved are so serious that it may be 5 or 6 

ears before the first of these foods appear in commercial production. 
ere are a great number of problems concerned with irradiation 
Le arg of foods which are apparent. 

First of all, the foods must be pasteurized or sterilized by the irra- 
diation so they are acceptable by microbiological standards. In the 
process certain changes may take place in odor and flavor, and new 
chemical compounds may be formed, which have to be considered by 
those concerned with food regulation programs; namely, the Food 
and Drug Administration, and the Meat Inspection Service of the 
Department. All of these problems have to be solved before commer- 
cial production of irradiated processed foods can reach the market. 

Mr. Dappario. With all of these difficulties does it seem possible 
that you will attain this end in overcoming all of these problems? 

Dr. Irvine. I think it is safe to say that there will be in the future 
some foods that can be successfully processed by irradiation and will 
achieve their economic place in the market. 
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Mr. Dapparro. It will be limited, then, to a certain type of food jp 
certain categories and it will not eliminate the entire refrigerating 
industry ¢ 

Dr. Irvine. Not likely. 

Mr. Dappario. Thank you. 

The Carman. I might say to the gentleman that several years ago 
I was invited to a radiation party in the Pentagon and they served 
radiated foods. At that time the Department of Agriculture held out 

reat hope for aggressive steps in reference to the use of radiated 

oods, especially in the field of our armed services, where it is go 
vital in tropical countries, where food spoilage is so high. They 
thought we might be able to use radiated foods with no danger to the 
troops and at the same time foods that have the properties of remain- 
ing wholesome under rather high temperatures on the earth. . 

Now, you have not done much since that particular time with ref. 
erence to the furtherance of that program; have you? 

Dr. Irvine. This was a year or so ago, you say ? 

The CHarrMan. Several years ago, in the office of, as I recall, the 
Secretary of Defense. It could have been the Secretary of the Army. 
But a great many correspondents from the newspapers were invited 
there, and frankly, everybody felt a little bit of apprehension about 
eating foods that had been exposed to radiation processes, but we 
went ahead and ate it anyway. We were told in the course of the 
briefing that this was the beginning of an era that might lead toa 
different processing of foods which would prevent the spoilage that we 
have in such large quantities, especially in the tropical countries. 

Dr. Irvine. Well, research has continued since that time, Mr. Chair. 
man. As you perhaps know, this work was spearheaded by the De- 
partment of Defense. In the last 2 or 3 years there has been formed 
an interdepartmental committee on radiation preservation of foods. 
The chairmanship of that committee now vie in the Department 
of Commerce, and there is a vigorous effort now underway to, as the 
Defense establishment calls it, phase this into the free economy. The 
committee seeks to encourage industrial research in the processing of 
food by radiation and contributes also through the building of a 
pilot facility in California, which will make possible the radiation 
of foods on a simulated industrial basis. All of these things are being 
contributed to by the Department of Agriculture as a part of the 
overall program to make radiation preservation eventually possible. 

The Decomven n. Mr. Moeller. 

Mr. Moerxer. Doctor, of course, your primary area is research. Our 
committee is interested also in the survival of the race and the survival 
of the people of the United States in the event of an enemy attack. 
What have you been doing in your research work with respect to sup- 

lying adequate food and the preparation of adequate food that, would 
seep the inhabitants here alive, let us say for a year or so, in the event 
we would not be in a position to raise more crops / 

Is there anything being done in this area? Are we also making 
arrangements for, let us say storage of concentrated, dehydrated foods 
in tunnels for future use ? 

Dr. Irvine. The Department of Agriculture is working with the 
Office of Civil and Defense Mobilization on the two aspects of the prob- 
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Jem which you mention. One is the mobilization of agricultural re- 
sources to assure continuing food supplies, and the second is to assist 
the Civil Defense people in assuring supplies in storage that could 
be used in the event of emergency. 

We are working on both of these phases. There is research involved 
in both, and we are contributing to the best of our ability in both. 

Mr. Moetier. And an adequate supply would be available ¢ 

Dr. Irvine. Yes. 

The CuarrmMan. Mr. Wolf. 

Mr. Wor. Iam Mr. Wolf, of Iowa, Dr. Irving. I am curious about 
some things. I understand the latest information from the Depart- 
ment of Agriculture is that we have approximately $10 billion in sur- 

Jus at this time. I am wondering if there might be some fields of re- 
search where, if we had a little more money, we might get some things 
done in which we could utilize some of this surplus—which I would 
rather call a God-given abundance not utilized to its greatest value 
today. 

You gave us testimony that you have about $234 million a year be- 
tween what the Government gives and what is being supplemented by 
State grants. I was wondering as to that. 

Dr. Irvine. Yes. There issomewhat less than that amount available 
for utilization research, of course, as you would imagine. The total 
amount available for such research in the Department of Agriculture 
on farm and forest products is $19 million. We estimate that another 
$5 million or so is being spent in the State agricultural experiment 
stations for that purpose. That makes on the order of $25 million avail- 
able for the development of new uses and new crops. We agree with 
you, if I understand your point, that research can develop additional 
uses for these crops and that expanded research in that direction would 
be good. We want to emphasize, however, that research is not the 
only answer to the disposition of surpluses. It can contribute most 
importantly we think, and we want to impress folks with our con- 
fidence that we can succeed. But it must be remembered also that. re- 
search is never certain. Simply increasing research, doubling it, 
tripling it, doesn’t necessarily Nouble or treble the rate at which you 
come out with answers, because that is the way research is. 

But I think the answer to your question is this: We do agree that 
research can find new uses, and that more research could increase the 
opportunities to find new uses. 

{r. Wo.r. Now, you mentioned this new vinyl stearate. What are 
the market possibilties and what problem has been replaced; are we 
just substituting one problem for another? 

Dr. Irvine. No; the product used is surplus animal fats, products 
that formerly went into soap and are now thrown out of that market 
because of synthetic detergents. The product it would replace is 
synthetics made from petroleum. 

Mr. Wour. That is all right with me in Iowa, but let’s go on to an- 
other point. You discussed various replacement crops that. you are 
experimenting with, various products that can be raised. I am won- 
dering, if you have any in Iowa, or the Midwest generally, that we 
might think about. 
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Dr. Irvine. I am not dead sure whether you can grow safflower 
seed efficiently in Iowa. It is grown in Nebraska, I know. 

Mr. Worr. If they can grow it in Nebraska we can grow it in Iowa, 

Is that the only one? 

Dr. Irvine. Castor beans have good prospects. And we are work. 
ing in Peoria on other replacement crops for Iowa and other parts of 
the United States. We are looking for new crops containing unusual 
oils or unusual proteins, or unusual carbohydrates, that will provide 
raw materials that industry can use. 

Mr. Wo tr. Agriculture in America is purely relative, so now | 
would like to ask the question: Is there a product that could be grown 
down South, where now they are growing grasses for cattle and com- 
peting with us in Iowa, that would have an industrial use? Are you 
doing research in this field ? 

Dr. Irvine. Part of our program at the Peoria Laboratory is aimed 
at finding something that could replace cotton in those areas. Castor 
beans are being grown in Texas, and sesame also, to a certain extent, 
Both of those crops may serve as replacements. — 

Mr. Wor. In the field of medicine do we import certain herbs or 
Pr ay that could be produced here, that are now used in our medicinal 

Dr. Irvine. I am not too familiar with that. However, I under. 
stand some of our drugs come from plant materials of foreign origin, 
I would think just as a guess though, that the acreage involved im the 
production of such plants would be relatively small compared to the 
acreages we are thinking of. ‘That is, it would be hundreds, perhaps 
thousands of acres, but not the millions of acres, which we are seeking 
to place in replacement crops. That is just an offhand opinion. 

Mr. Wo tr. Now, the next thing. I happen to represent more dairy 
cows than people, so the question of drying and reconstituting milk is 
extremely interesting to me. The cost involved in the drying process 
and reconstituting, is it worthwhile economically ¢ 

Dr. Irvine. We can’t answer that specifically at the moment, but if 
we didn’t think it was within the realm of reason we would not have 
started the research. Our estimates indicate it is possible to produce 
a good dry, whole, stable milk product at a price that would make it 
attractive, but we can’t tel] exactly what that price wil] be because we 
haven’t perfected a continuous process for producing the product as 
yet. 
Mr. Wo xr. You see, the reason I am interested is because 1 know 
that there are literally millions of people in other areas of the world 
who don’t know what milk tastes like, and I would like them to have 
the opportunity that we have in America. If we can do this econom- 
ically, then we can ship it out so that it will possibly make some 
friends—one of the greatest products God ever gave the world to use, 

Now, the other thing, of course, I am hoping you will put any ma- 
terial you have on this in the record. If you have material on this 
I would like to have it in the record. 

Dr. Irvine. On this dry milk? 

Mr. Worr. Yes. 

Dr. Irvine. Yes, we will put a statement in on that. 

(The requested information is as follows:) 
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U.S. DEPARTMENT OF AGRICUTURE 
WASHINGTON, November 8, 1958. 
USDA ScrenTists Report Progress Towarp CoMMeRcIAL Dry WHOLE MILK 


The day may not be far off, say scientists of the U.S. Department of Agricul- 
ture, when consumers will be able to buy a dry whole milk that— 

mixes readily with either warm or cold water, 
tastes like fresh milk and is just as nutritious, 
keeps for a long time without refrigeration, and 
sells at an attractive price. 

USDA and other research agencies have been working for years to develop 
such a product, long hoped for by the U.S. dairy industry. Now scientists of 
USDA’s Agricultural Research Service have succeeded in producing, experi- 
mentally, dry whole milk crystals that reconstitute readily in water to give a 
milk comparable in flavor and food value to that fresh from the dairy. 

However, these crystals still have shortcomings: Their relative bulk, plus 
the fact they must be packaged in the presence of nitrogen gas—a relatively 
expensive operation, stands in the way of efficient packaging. They keep their 
good flavor for 2 or 3 months at room temperature, but that isn’t good enough 
to meet commercial requirements. Also, the process for making them has yet 
to be adapted for low-cost dairy industry operation. 

ARS researchers are currently working on engineering problems involved in 
producing dry whole milk, including the changeover from laboratory batch- 
drying operations to continuous commercial-scale drying. 

These are major difficulties, ARS scientists emphasize. Whether dry whole 
milk can be produced commercially still depends on the outcome of further 
research. But the success achieved to date makes the researchers optimistic 
regarding eventual perfection of the product. 

Key to the high quality of present experimental dry whole milk is a foam- 
drying process devised by scientists of the ARS Eastern Utilization Research and 
Development Division, working at Wyndmoor, Pa., and Washington, D.C. 

In this process, pasteurized and homogenized fresh whole milk is partially 
dried (concentrated) under vacuum until it becomes a thick fluid containing 
about 50 percent solids. (Whole milk contains about 18 percent solids.) 

The next step is to further homogenize the milk, first by subjecting the con- 
centrate to a pressure of 4,000 pounds and then to 500 pounds per square inch, 
This treatment breaks up the fat globules more completely than in homogenized 
retail milk. 

The concentrate is then chilled to 55° F., and nitrogen gas is injected, which 
causes the product to foam as a vacuum is again pulled on it, prior to fina) 
drying. In the drying step, the product is gently heated under vacuum to 
form a stiff, dry foam. It is then broken into crystals and packaged with 
nitrogen gas, 

This foam-dried milk tastes as good as fresh milk if reconstituted soon after 
itis made. But it begins to pick up off-flavors after 9 to 12 weeks at room 
temperature. Why, precisely, the scientists don’t yet know. 

One possible cause is the fatty outer coating of milk fat globules, called 
Phospholipid. Agitation during processing causes this substance to disperse 
throughout the milk and may result in development of off-flavors due to the 
reaction of phospholipid with oxygen. 

A previously unknown milk enzyme, discovered during the research, may also 
be involved. This enzyme splits the fat-protein complexes in milk and may 
possibly act as a catalyst in flavor changes. Still another culprit may be sub- 
stances called carbonyl compounds (ketones and aldehydes) also found in dry 
milk. A new method of extracting the aldehydes has been developed that 


enables the scientists to analyze their role in milk chemistry. 

Mr. Woxr. Anything that is worthwhile in the food field that comes 
along that will help us in space research we would like to have that too. 
And may I say that I think you should be congratulated as a group 
through the years. It looks to me like you have done too good a job. 
We have $10 billion more than we ead of food but keep on because 

think you are going to catch up quicker than 50 years especially if 
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we seriously attempt to feed some of the hungry people in the world 
at the present time. 

Dr. Irvine. We can furnish some information on that. 

(The requested information is as follows :) 


Additional examples of products developed as a result of our food resarch whieh 
may be useful in connection with space activities are: 


U.S. DEPARTMENT OF AGRICULTURE 
WASHINGTON, October 8, 1958. 
Srx Processors To MAKE Porato FLAKEs THIS FALL 


A total of six manufacturers—twice the number in production last year—expect 
to convert more than 4 million bushels of this fall’s potato crop into potato fla 
a new dehydrated mashed potato product developed through research by the U8, 
Department of Agriculture. 

Three new processing plants for potato flakes have recently begun operations 
or are ready to start at Bakersfield, Calif.; Island Falls, Maine; and Wayland, 
N.Y. Three additional plants began production last year at Idaho Falls, Idaho; 
Hartland, Maine; and Ontario, Oreg. 

Several other factories for making potato flakes are under construction jp 
Idaho, Michigan, and North Dakota. Canadian and European concerns are also 
considering manufacture of the new product. Potato-flake plants are already 
being built at Munich, Germany, and Gmuend, Austria. 

The process for making potato flakes was developed by James Cording, Jr, 
and Miles J. Willard, Jr., under the direction of Roderick K. Eskaw, in the 
laboratories of the Eastern Utilization Research and Development Division of 
USDA’s Agricultural Research Service at Philadelphia, Pa. Public-service pat- 
ents on the process are held by the Secretary of Agriculture, and licenses to nse 
them in the United States are available without charge. 

To make potato flakes, fresh mashed potatoes are applied to the surface of 
a heated drum, where they are dried in a few seconds and removed in a parch- 
ment-like sheet, which is then broken into flakes and packaged. By simply add- 
ing hot water or milk to the flakes, plus butter and salt as desired, the consumer 
can quickly convert them back into fluffy mashed potatoes that equal fresh mashed 
potatoes in taste and texture. 

Research on this process by the ARS Eastern Division has made it possible 
to produce high-quality flakes from a wide variety of potatoes grown in different 
parts of the country. 

A special, low-temperature precooking step permits the use of many low-solids 
varieties of potatoes in manufacturing this product. ARS researchers have 
recently found that cooling the potatoes after precooking makes the process even 
more widely adaptable, so that it’s now possible to produce excellent potato 
flakes from potatoes with a solids content as low as 17 percent. The cooling step 
also results in smaller sized flakes—which means a greater weight of flakes 
can be put in each package. 


U.S. DEPARTMENT OF AGRICULTURE 
WASHINGTON, July 29, 1955. 
USDA Announces New LEMONADE POWDER 


Lemonade powder rich in natural flavor is a new development of the U.S. 
Department of Agriculture designed to help make the dog days of summer more 
tolerable. It’s the latest of several easy-to-use fruit powders produced at 
USDA’s Western Regional Research Laboratory in Albany, Calif. 

One of these powders—from orange juice—is already in commercial produc 
tion. So far, however, it is packaged only for institutions, food manufacturers, 
and other large-scale users; not for direct family consumption. Food proces 
sors are also interested in the laboratory’s tomato-juice powder. Neither this 
product nor the lemonade powder are yet being manufactured. 

Like the orange-juice and tomato-juice powders, the lemonade powder is easy 
to ship and store and requires no refrigeration. It dissolves instantly in cold 
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water to make a beverage equal in flavor and nutritive value to lemonade pre- 
from freshly squeezed juice. 

Scientists of the Department’s Agricultural Research Service laboratory at 
Albany prepare this new fruit powder from lemon juice and sugar, adding only 
a trace of lemon oil stabilized in a soluble carrier. Essentially, the powder 
components are the same as those present in lemonade made from fresh lemons— 
only the water is missing. An in-package dessicant (a small envelope contain- 
ing a moisture-absorbing agent) is used in the packaged product to reduce the 
moisture content of the powder to around 1 percent or less, thus helping to pre- 
serve its quality in extended storage. 

The powder is produced by a puff-drying process worked out at the Albany 
laboratory. It involves drying a concentrate of fresh lemon juice under vacuum 
and moderate heat, followed by rapid cooling so that a porous, puffy crystal struc- 
ture is formed. The puff-dried material is then broken up, ground, and packaged. 
This same technique is now being used commercially to manufacture the orange 


juice powder. 


U.S. DEPARTMENT OF AGRICULTURE 
WASHINGTON, June 30, 1955. 


Continuous Process Brinegs TOMATO PowDER STEP CLOSER TO COMMERCIAL 
PRODUCTION 


Tomato powder, which can be reconstituted into a delicious tomato juice when 
mixed with water, has moved another major step toward commercial manu- 
facture, the U.S. Department of Agriculture announces. 

Although more work is needed on preparing the raw materials, on retaining 
quality during storage, and on marketability and other phases, USDA research 
in cooperation with the Chain Belt Co. of Milwaukee, Wis., has demonstrated 
that high-quality tomato powder can be produced by a continuous process in 
commercial vacuum-drying equipment. 

The Army Quartermaster Corps is now evaluating the powder produced by 
the continuous process to determine its suitability for military use. This prod- 
uct requires no refrigeration, and since it lacks the water that makes up so large 
apart of fresh tomatoes and ordinary tomato products, it is very light in weight. 
It therefore makes possible large savings in transportation and storage costs. 

Developed first in batch-type vacuum drying equipment by the Western 
Utilization Research Branch of USDA’s Agricultural Research Service at Albany, 
Calif, the powder has natural tomato flavor, color, and nutritive value and 
mixes readily with water. It would have many uses—for making tomato paste, 
soups, and other foods, as well as for tomato juice. ‘ 

This development was an outgrowth of successful studies conducted by the 
Western Utilization Research Branch of the drying of range juice to a powder. 
The orange powder is now in commercial production. 

The new continuous vacuum-drying process for tomato-juice powder consists 
essentially of (1) concentrating the juice by removing part of the water, (2) 
drying this concentrate in thin layers under critical temperatures and pressures, 
(8) grinding and packaging the powder in a dry atmosphere, and (4) adding a 
small package of drying agent in the sealed container, in order to continue drying 
the powder even after it is packaged. The resulting product contains only 1144 
to 2 percent moisture. 

The Western Utilization Research Branch has previously issued information 
on the batch-process vacuum-drying of tomato juice, and also on spray drying. 
This information is avialable on request from the Branch, Albany, Calif. 


U.S. DEPARTMENT OF AGRICULTURE 
Wasuineton, March 24, 1955. 


Fruit-Juice SUPERCONCENTRATES KEEP WELL WITHOUT REFRIGERATION 


Superconcentrated sweetened grape juice and superconcentrated apple juice— 
two new food products that soon may be on the market—can be stored satis- 
factorily without freezing or refrigeration, the U.S. Department of Agriculture 
announces. 
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Test show that these full-flavored, sevenfold juice concentrates will keep for 
at least a year at ordinary room temperatures. They were developed by the 
Eastern Utilization Research Branch, Wyndmoor, Pa., a unit of the Depart. 
ment’s Agricultural Research Service. 

Dr, G. E, Hilbert, director of USDA’s farm-product-utilization research, says 
that the excellent flavor and good storage behavior of these superconcentrates 
is a result of packing them hot—at 180 degrees Fahrenheit—and then coo 
them quickly. They can be stored equally well in glass or in tin cans of the 
type used for single-strength fruit juices or frozen juice concentrates. 

The possibility of warehousing these juices without refrigeration helps to 
make them attractive to industry, since their marketing cost should be rela. 
tively low. Samples reconstituted after a year’s storage at 73° F. were tried 
by a trained taste panel and found to retain the characteristic, appetizing 
flavor of the fresh fruit. The taste-panel ratings indicated that the juices 
had changed in flavor only slightly during this relatively long storage period, 

The new superconcentrates are made by processing fresh fruit juice first by 
an ultra-rapid method to recover its volatile aroma, or flavor “essence.” When 
stripped of essence, the juice is concentrated. Then the essence is restored 
to give the concentrate full natural fruit flavor. In the case of grape concep. 
trate, sugar is added to intensify the natural juice flavor and improve keeping 
quality. A 4-ounce can of either concentrate, after reconstitution (with six cang 
of water), makes seven generous servings. 

The testing of these concentrates is reported in a new publication, ARS-73-3, 
“Storage Characteristics of Apple and Grape Full-Flavor Superconcentrates,” 
by Nicholas C. Aceto, Nelson H. Eisenhardt, Roderick K. Eskew, and G, W, 
Macpherson Phillips. Copies can be obtained from the Agricultural Research 
Service, U.S. Department of Agriculture, Washington 25, D.C., or from the 
Eastern Utilization Research Branch, USDA, Philadelphia 18, Pa. 


U.S.D.A. RESEARCH ON UTILIZATION OF EASTERN VEGETABLES 


Excerpt from article for Vegetable Growers Messenger magazine prepared 
in ARS Information Division to run under byline of P. A. Wells, director of 
Eastern Utilization Research and Development Division 


More than 4 million bushels of last fall’s potato crop will be converted by 
manufacturers into potato flakes, a new dehydrated mashed-potato product 
developed through research by the U.S. Department of Agriculture. 

This is a second new dehydrated potato product to which USDA research 
has contributed. Potato granules, which benefited from research at USDA’s 
Western Utilization Research and Development Division, Albany, Calif., have 
been on the market for several years. 

The flake-making process, developed at EURRD is a good example of how 
scientists find new or improved uses for vegetables. The scientists at Phila- 
delphia work with eastern vegetables. 

They have made other contributions aimed at stimulating consumption 
of potatoes in the U.S. potato “nuts”, deep-fat fried cubes similar to chips 
except for size and shape, were also developed by research, 


The CHarrman. Well, they have done an excellent job in produc- 


ing, but on the consumption; that is, the scientific development. of 


new uses, we have fallen down, it seems. 

I want to ask you in reference to clothing, because I do come froma 
part of the country that produces some cotton—we are going into 
the cattle business now, and we are not as interesed as we were in 
cotton at one time, but nonetheless in reference to the possibility of 
having to develop fabrics that we use under space conditions, or 
conditions, where the air is extremely rarified: Have you made any 
research whatsoever as to the effect of those conditions on materials 
that we wear now, like, for instance, cotton garments, wool garments, 
things of that sort, leather goods? 

Dr. Irvine. The question is the effect of conditions in space upon 
these products? 
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The CHarrMAN. Yes, space or semispace. For instance, suppose 
we placed a satellite in orbit with a man in it. Have we done any 
research whatsoever to find out how his normal wearing materials 
will hold up under those conditions ? 

Dr. Irvine. The Department of Defense, particularly the Quar- 
termaster, has been concerned with just that problem. The Depart- 
ment of Agriculture has assisted them. 

The CuAmman. You think it is a Defense problem, rather than 
an Agriculture problem ? 

Dr. Irvine. I think Defense should have the initiative, yes, be- 
cause they know what the problem is they must meet. I think we 
have the responsibility for assisting them in every way we can, and 
we do that. 

Mr. Fuiron. Would you yield? 

The Cuamman. I yield to my colleague, Mr. Fulton. 

Mr. Furron. Along those lines, have you done any research on 
what kind of food and under what conditions you could grow food 
on the Moon and Mars and Venus, and the planets that support life? 
Suppose we did get a station for landing some people on the Moon; 
have you done anything about how to grow food there? 

Dr. Irvine. Only to this extent: We recognize from what we are 
told about conditions on the moon that any plant growth undertaken 
there would have to be undertaken in a greenhouse, so to speak, or a 
bubble on the moon where an artificial environment could be created. 
The problem then would be, what is the minimum atmosphere neces- 
sary to grow a crop effectively. 

Mr. Futon. All right, have you done anything on this food in 
a bubble for the Moon ? 

Dr. Irvine. We are not working in that area, no, sir, except to 
consider what experiments we might start here that would shed light 
on the conditions we might have to face there. 

Mr. Fuiron. Well, I think you should get into that area, because 
it is going to be very important if you are working on man in space, 
as well as satellites, as well as soft landings on the moon with 

nnel. 

Could I ask you, does food spoil in space? 

Dr. Irvine. It shouldn’t spoil any faster in space than it does here. 
In other words, if it is stable on earth, I would think it would be 
stable in space. 

Mr. Futron. I would imagine it wouldn’t spoil at all, if there is 
noatmosphere, no germs, no bacteria. ; 

Dr. Irvine. If you start with food that is preserved so that it would 
be stable on earth, I would suspect that there would be no additional 
problems in space. 

Mr, Minter. Would the gentleman yield? 

Mr. Furton. Yes. 

Mr. Miter. Will the food spoil in a vacuum ? 

Dr. Irvine. Yes, sir, unsterilized food in a vacuum will spoil. 

Mr, Mitizr. Well, space is a good deal like a vacuum. 

. Mr, Fouron. It is a better vacuum than we can even make. I 
Imagine if it is in an almost complete vacuum it would hardly spoil. 
Have you done any experiments on that? 

The Cuarrman. He said unsterilized food. Would sterilized food 

spoil in a vacuum ? 
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‘Dr. Irvine. Of course, we would have to define what we mean by 
spoilage. I would say, generally, no. 

Mr. Futon. Does it deteriorate? 

Dr. Irvine. It would be very, very slow. 

Mr. Mitier. You would have to Gethrinitis what you mean by steri. 
lized food, too. We are dealing with a lot of imponderables here, 

Dr. Irvine. Yes, I would assume you meant microbiologically ster. 
ile; all of the germs killed. 

Mr. Furron. I understand in the Antarctic, when they went back, 
the food was good after many years. 

Mr. Muer. That was frozen food. 

Mr. Fuuron. Maybe in space it would be frozen, too. Why wouldn't 
it be frozen in space? 

Dr. Irvine. Of course, we have two problems there, heat and cold, 
And again I am, discussing this with you mostly on hearsay as to what 
exists In space. 

Mr. Futron. Yes, but we want you to raise your sights and do some 
thinking along these lines. 

Dr. Irvine. We are appreciative of your suggestions along these 
lines because we need some guidance in agriculture to know where we 
fit into these things. We appreciate your views. 

The Cyaan. It seems to me there is one thing that is clear, and 
that is that you haven’t done much about this. Now, what worries 
me—coming from the Deep South, where we produce the fiber—is 
that it should be relatively easy, it seems to me, to experiment on the 
conditions that might result, such as deterioration, spoilage, and all 
of that, in a vacuum. That shall be relatively easy. The process of 
putting food in a vacuum could easily be used in commercial processes 
and you wouldn’t have to go to space either, but it certainly would be 
adaptable to use in space; isn’t that right ? 

Dr. Irvine. That is correct. 

Mr. Bass. Mr. Chairman. 

The Cuamman. Mr. Fulton is still asking questions. 

Mr. Futon. May I just finish on one thing. Possibly in space the 
approach to vegetables might be different. Did that ever strike you— 
because we are thinking of three-dimensional ge ge Maybe in 

ace, where you have a lot of sunlight, you might get a two-dimen- 
sional tomato. It might be 1 million miles long and as thin as a sheet 
of paper, aimed toward the sun—a tomato. 

br. Irvine. It is an interesting thought. 

Mr. Fuuron. Maybe the sizes and shapes would change. Did yot 
ever try anything like that on changing the aspect of a vegetable when 
it faces the sun, or you might have to shrink them because the sunlight 
is so strong. 

Dr. Irvine. Well, now, we have done a lot of work on phototropism, 
that is the response of plants to light, and photoperiodism, the effect 
of light on flowering and the production of seed. There is a tre 
mendous body of information on that. 
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Mr. Fuuron. You might have it like a wafer, that food out 
by adding on, rather than growing up like on the earth. Did that ever 
strike you? 


Dr. Irvine. Not me; no. 
Mr. Miiier. Would the gentleman yield? 
Mr. Foxton. I yield. 
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Mr. Mituer. Wouldn’t the answer to this be much shorter if we 
could get the Department of Agriculture more money and let the 
scientists do this research work? 

Dr. Irvine. Certainly it costs money to conduct research, and the 
Department of Agriculture scientists, I think, are most capable and 
willing to do any research that they are directed to do. 

Mr icsae. ut do you need more money to do this? 

Dr. Irvine. I think, generally speaking, that would be true. If we 
undertake any substantial programs in this field, we would either have 
to stop something we are doing now or we would have to have addi- 
tional money for it. The choice would have to be made on that basis. 

Mr. Bass. Mr. Chairman. 

The CHAIRMAN. Mr. Bass. 

Mr. Bass. Dr. Irving, I would like to go back to the line of ques- 
tioning of Congressman Fulton, and I should express to you that I 
ar. not in full accord with my good friend, Jim Fulton, for this rea- 
son: You are in the Department of Agriculture, as I see it, and our 
biggest problem here in this country—and it is one of the toughest 

roblems, and it seems almost insoluble—is what to do with our huge 

surpluses. I come from New Hampshire. We have a poultry 
industry, where there is a great surplus in eggs and in broilers. To 
give you one example, and as I see it: Your job is to try to find new 
uses, new markets, for these farm surpluses. I would much rather 
see you spending your money on that line of endeavor than trying to 
find out what kind of plants grow on the Moon or Mars or Neptune. 
That may be an important endeavor, but I think that is for some 
other agency, and not for the Department of Agriculture. 

Now, I have great respect for my good friend Jim Fulton, but I 
couldn’t help but express my views on that, and I think that you 
should put your energies directly on that problem. You can’t cover 
the whole world, or the universe. I think that is the biggest problem 
facing this country, and if you go even a short way toward solving 
that, you have done a great job for the country. 

The Cuamrman. Mr. Wolf. 

Mr. Wor. Did you want to comment, Doctor? 

Dr. Irvine. If 1 may. Iam glad to have your statement, Mr. Bass. 
I think I did say just a short time ago that Agriculture has to devote 
its major effort to the welfare of the farmer and what he is doing on 
this earth. As a secondary concern we raise our sights, as Congress- 
man Fulton has mentioned, to take a look at what may be beyond. But 
we have felt that our primary onsibility was to use all of our 
energy and all of our funds ‘nd aS of our research potential at the 
moment, to solve these problems that are upon us. But we don’t 
want to close our eyes to these future possibilities, and for that reason 
we are seeking guidance from this committee and others on how 
nat the Department of Agriculture should begin to lift its sights 
and take initiative, if it should take initiative at all in this field. 

Mr. Bass. Dr. Irving, speaking just for myself, I feel that you 
should devote all of your energy, nearly all of your energy, to this 
field right here at home before we get into outer space. 

Mr. Futron. Would you yield! 

Mr. Bass, Certainly. 

Mr. Futon. You see, the problem is on better foods for the future, 
and under what conditions they might come into being. We have a 
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whole new field, astronautics and space, so that certainly Agriculture 
should check to see what effect those elements have on food production 
and growth, and likewise, what uses could be made that are new for 
food products in that area. I agree with the chairman that we should 
see what fibers can be used on these space satellites. If we had a Moon 
base for defense, some of us should be looking clear ahead and saying 
“Well, how are you going to do it?” j 

The CHarrMAN. Will the gentleman yield ? 

I will say this, too, and I would like to get your response to it: 
While Dr. Irving says that his work is primarily for the farmer, if 
he goes too far he can’t justify those four basic institutions that he 
has located throughout the country to find new uses for agricultural 
commodities. He has got to look a little bit beyond the horizon, and 
the farmer, in order to find new uses, and in the long run that is just 
what the farmer is interested in. 

If you simply devote your talents to new ways of growing you are 
not geing to help the farmer as much as you would if you find new 
uses for his products after they are grown too. 

Dr. Irvine. I think your point is a good one, Mr. Chairman. In our 
new uses, research, some folks say we are helping industry rather than 
helping the farmer, but we know, of course, as this committee will 
recognize, that if the farmer has no market for his product, of course 
he has no income from it. Thus, research to develop new products for 
industry to make from agricultural raw materials creates additional 
markets for the farmers’ crops. So by helping the industry which uses 
the farmers’ raw materials, we help the farmers. 

Mr. Fuuron. Would you yield? 

The Cuatrman. In that respect, why don’t you push further the 
new fibers you are producing from cotton and give them a little bit 
more incentive to develop new fibers and therefore consume some of the 
ripe cotton that is produced ? 

uring the war the Defense Department ae some very fine 
new fibers made out of cotton. Now, the Agriculture Department 
could take the same peacetime aggressive position to develop new fibers 
out of cotton. 

Dr. Irvine. We are doing exactly that, Mr. Chairman. 

The Cuatrman. What are you doing? 

Dr. Irvine. The Southern Laboratory at New Orleans has been, in 
a major way, responsible for the easy care cotton fabrics that we have 
on the market today. We mentioned that earlier in our statement 
under the head of wash-and-wear cottons. We don’t claim sole re 
sponsibility for that development, but we had a major role in it. These 
fabrics result from chemical treatment of cotton fibers to preserve the 
already good qualities of cotton fibers and to endow them with addi- 
tional qualities which permit them to compete with synthetics. 

We have also made acetylated cottons for use where heat is a factor 
in commercial ironing-board covers, and the like. We are working 
continuously down in New Orleans on problems of that type to try 
to endow cotton with new desirable properties to keep it in its tradi 
tional markets and to open doors for it in additional markets. 

Mr. Futron. I would like to finish on one point. There is room im 
agriculture for basic research as well as applied research, that is my 
point—just pure research, to see what happens on certain foods under 
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certain conditions, rather than some applied use for selling it or manu- 
facturing it. 

Dr. Irvine. Pretty close to 25 percent of our research is basic re- 
gearch in all areas of agriculture. It is all basic research in our 
pioneering laboratories that we spoke about earlier. There the scien- 
tists are not confined to any practical objectives whatsoever. It is 
their job to go where the research trail leads. 

The CHAIRMAN. Mr. Wolf. 

Mr. Wotr. As long as you are on that subject of basic research, I 
would just like to read this bottom paragraph on page 4 again, so we 
can be sure it is highlighted in the record: 

Thus, basic research in agriculture is relevant to basic research in all science. 
Its methods are the same, and its results have potential application far beyond 
the field of agriculture itself—in human medicine, in industrial chemistry, in the 
general fields of physics, or microbiology, or physiology. In doing the kind of 
pasic-research job required by agriculture, our scientists develop new knowledge 
important to all science and all segments of our economy. 

I think this is a good statement. I have always felt that people 
besides farmers eat and enjoy the fruits of agriculture. I wented to be 
sure that was recognized here, and Dr. Irving, I wanted to be sure 
this was clearly stated. 

Mr. Van Petr. Dr. Irving, several years ago there were two plants 
started, one in Wisconsin and one in Tennessee, for the canning of 
whole milk. Did the Department cooperate in that? 

Dr. Irvine. I don’t recall one in Tennessee. As to Wisconsin, we 
have kept closely in touch with the university and the industrial 
interests in Wisconsin on the milk problem. 

Mr. Van Petr. Has that stopped entirely, are they making any 
progress with it, or is it economically unsound ? 

Dr. Irvine. This, now, is canned sterile milk? 

Mr. Van Pett. Yes. 

Dr. Irvine. The most recent information we have indicates the 
material deteriorates rapidly in storage. It deteriorates flavorwise in 
storage, and until that problem is solved it probably will not be attrac- 
tive commercially. 

oe Van Pevr. They are not putting anything up in the market 
now 

Dr. Irvine. Not that I know of in the sterile product. There is 
some pasteurized milk concentrate, as I understand it, and that is 
being marketed on the west coast. 

Mr. Van Petr. Thank you. 

The Cuarrman. May I ask you a question or two in further refer- 
ence to your research program generally? That research is, as I 
understand it, handled through your own agency here in Washington, 
through your four field institutions, dedicated to finding new uses for 
farm products, and then through the experiment stations, extension 
service, through the State universities, and other educational institu- 
tions, and through factories. How does that program work out when 
it comes to, say, experimental stations? As I understand it, you pre- 
pare a project and then you decide to farm it out to an experimental 
station ; is that the way that you work it? 

r. Irvine. Yes; we do that in addition to our research in our own 
laboratories. Most of our research is done in the four regional labora- 
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tories that you mention, but we also do cooperative work with the 
State agricultural experiment stations. 

Then we have a third way, which is through contract. We do con- 

bi ni with the State experiment stations to do certain of our utilization 
obs. 

The Cuarrman. As I understand it, experimental stations are owned 
by the State, by the several States ? 

Dr. Irvine. That is correct. 

The Cuamman. But you will work up a project and then make a 
contract with that experimental station to work out the project? 

Dr. Irvine. That is right. 

The Cuarrman. Now, how many projects of that character do you 
have at this time and what is the nature of them? 

Dr. Irvine. We contract in utilization research about $600,000 
worth a year. These contracts usually run for 4 years apiece, so that 
at any one time we might have a couple of million dollars worth of | 
contract work underway. About half our contracts are with agricy)- 
tural experiment stations; the other half with other organizations, | 
including industry. They include researches on evaluation of mate- 
rials produced by fermentation that may be feed additives; evaluation 
of domestic materials as replacements for imported palm oil, for the 
tinning of steel plate, or the cold rolling of steel; development of a 
series of chemical derivatives of a fat or an oil. Contracts are entered 
into only when the work can be done either cheaper or better or more 
quickly than we can do it ourselves. 

The Carman. Well, that has been a very satisfactory arrange- 
ment to farm out your basic research, hasn’t it? 

Dr. Irvine. Yes, sir. 

The Cuarrman. You get a wide diversity of reaction from various 
localities and individuals. Do you do the same thing in reference to 
universities and colleges? 

Dr. Irvine. Yes, sir. 

The Cuamman. How many colleges are you working with through- 
out the country with basic and applied research ? 

Dr. Irvrne. I think, perhaps, it would be better to supply that infor- 
mation for the record, if you don’t mind. 

g bw Cuamman. You could give us a list of them, show it State by 
tate 

Dr. Irvine. Yes, sir. 

The Cuarrman. Now, do you have any contracts for research with 
any industrial companies throughout the country? How many do 
you have? 

Dr. Irvine. Yes, sir, we do, and we will include that. 

The Carman. And would you place the amount of those contracts, 
too, in the record, and the nature of them ? 

Dr. Irvine. Yes, we can do that. 

The Cuarrman. And list the names of the companies. 

(The requested information is as follows :) 


3 
wal 

; 


SBUI} ROO PUB JOJ UT 


966 ‘FT JO | 10) spOYjeut Jo 94} UO 
XOL PUL Jor PUR OUTBY ‘AIITIQUIS 
7 ‘snqumjop “ay s® (ns 0} 107400 Jo SJOQY UTYITA seprure 
‘O'S 
yeqdhi N tung pu® [AuyA-ATod Uy esN Joy [Jo 
‘org ‘snquinjoD “way Tf osm 40} OD sB 
‘esn pur ‘seyjsedoid ‘eing 
oO wee Tr JO | TOY} ‘Poesxep Jo oy} jo PN 
fea) ‘KN “MBI}S JO 
ZUTIVUTUIV] PUB PuB ZuTzIs 
19980q B SB syONpoid Joded seded uy 
000 “6z rede J jo | 10} SMOY JO sojdurws poyojes Jo OFI-I IN 
jyunoure 


38 
A 
a 
‘ 
3 


BASIC RESEARCH IN AGRICULTURE 


pus ‘poZueyo oq UT UOT}ISOdep sTq3 Aq 94} 
0} PUB OUT 918 Pu MOD AlTep 94} Aq poqysesuT 
‘syjodvouut py PUB 07 SB YORUIOJS JUBUTOINI 
‘Sursue’T 
qseq 
698 ‘cz Jo AjSIOATU PY | sjseq  OPTAOId 0} seypnys TS-T 9M 
‘oaolg ZunoX uUleysiig | -U0dJO ZUTUTUIIOJOP 10J JO | ~~~ ~~ 2M 
‘oyep] ‘Moosoy JUeUITIEd *suveq AID Jo Sed 44 JO SULYOOO 
‘weqped 
“Quy yolvesey | -NULIOJ sojiqey [OOM Jo ZuTYSTUY Pus UO 12-7 
“STM ‘UOST 
‘10784 
OZI ‘TE JO | ZuIplog Aq peyoye sve Jooq U] UO APN}s 
“OIYO ‘1038004 0} MOTA 
000 ‘ez PUB OINI[NIIZY JO BMO]T | IOABT Jo OY} ZUTAOId UO 49-2 99 
SUIT} 
260 MON ‘(AJISIOATUQ 943) | ‘sved Jo oy} UT UO Apnys 9-9 
‘PIN 
yunoure 


4vah poosy yoo pun 


i 
i 
| 
ae 
| 
4 
4 
4 
aM 


BASIC RESEARCH IN AGRICULTURE 


069 ‘9T 


S6E 


266 ‘LF 
962 ‘69 


000 ‘9 
$26 ‘8 


OST ‘ST 
vee ‘ST 


008 “Fe 


00 ‘ch 


ZI 
000 ‘OT 
000 ‘OT 
810 ‘9 


000 ‘OT 


‘sesuBbyry JO 

‘youBig [BoIpeyy sexe, JO 
“SIM 
‘uosipeyy 

MON 
cig “di0og puvy 

“STM 

JO 
‘suIT 


jo 
“SST 
‘adaT [0D 99879 


“BMO] ‘soury 
‘SUTTIOD 34104 ‘O'd 
‘uoljepunoy Joog 
-ny 
“Hy 
‘Sepyeg 


‘03187 

-Hedxg YWON 

‘AYISIOATU) 

‘SouTy 

pus Jo VMO] 

“OAV OUTA ISOM ZIE 
[epedg 


“SSTIAL 


pus juBUseld JO POOTG Uy pus spjow JO 


OY} Ul JO ApNys Uy 
JOATY Jeddy 94} seyjddns 


~seeq JO BUIOSON 94} [01}U0O 0} SUBIT 0} YOIBESIIY 
[01}U00 
UI 9SN JOJ ULIOMIVS 10D UBedOIN|Y 0} 
pe ees UI 400q sepoyeuloU Jo Apnys 
“SUOI}IPUOD 
8} JO} JO [eploiqiey oy} JO 


“sole 
PUB PjJOM 943 
WIOJJ Paes JO [[VUIs JO [10 84} 0} PousIsep 
poyjzeul jo pus ‘possxey JO JO UOT} 
ZutAIVA JO JO So[dures UT 
PUB IOJUIVIP JO 94} 0} Uf [00M Jo 


NH 
NH 


NH 


AHH 
HHH 


Fa 


Aa 
LNG 


LNG 


HV 
HAV 


HV 


HV 


*MOISTA 


Aipuvqsny 


ih 
= 
‘ 
= 
H 
; 
: 


BASIC RESEARCH IN AGRICULTURE 


OMS 


‘AZojou 


£107810Q 8B] 


"BM ‘ ‘ 
-81g 
pus *y10d jo soydures JO jeojshyd 
“UINJaS POOT Uy] JO 
StI ‘qouBig ‘sexa,L, Jo | oy} PUB JO JO NH 
M AIVJOIP JO OT[OOUT] UT SUOTIETIA 03 penunu09 
qunours 


svah poosyf yon Burjaysnu pun youvasay 


- 
4) 
3 
; 


BASIC RESEARCH IN AGRICULTURE 43 


Total ARS erecutions 


Division Number of Total Division Number of Total 
contracts cont! acts 

NU...-.------------------ 7 $211, 520 || ENT .....-----..-.-..-.. 3 $30, 075 
§U.---------------------- 7 3 108, 508 
ADP...-.-.-------------- 2 Onn 2 75, 658 

4 107, 199 


Mr. Mr. Chairman. 

The CHarrMAN. Mr. Miller. 

Mr. Mitxer. I have to leave. I just wanted to say that I think 
the work done by the Department of Agriculture and its four regional 
stations has made a great contribution to this country, and I am par- 
ticularly conscious now of the very fine Beltsville turkeys that have 
been developed. I will leave on the ground of courtesy. 

The Cuarman. I want to ask you in reference to dissemination 
of information on the results of these experiments to friendly foreign 
countries and nationals; do you have a program of that sort} 

Dr. Irvine. A research program in foreign countries? 

The CHarrMAN. Yes. 

Dr. Irvine. Yes; we have initiated within the past year and a half 
aresearch program which will utilize the foreign currencies available 
through Public Law 480 in various countries of the world. 

The Cuarrman. Is that to dispose of the surpluses under 480, or 
isthat for the purpose of giving them information on how to raise more 
crops themselves 

r. InvinG. Quite definitely not the latter. The funds accrue from 
the sale of surpluses to the country concerned and are used by us for 
supporting research in foreign laboratories. The research that is 
Giatindted by the foreign scientists is selected so that it is of benefit 
primarily to the United States, although if there is mutual benefit, 
that is also desirable. 

The Cuairman. I could understand very readily where if we gave 
them the benefits of the results of our research in reference to products 
that we need in this country, it would be of benefit to that country— 
showed them how to produce things we could purchase from them— 
and that would be part of your program. 

Dr. Irvine. Yes; programs that will help the United States pro- 
cure the agricultural products it needs would be very much a part of 
am. 

r. Mortiter. Mr. Chairman. 

The Cuarrman. Mr. Moeller. 

Mr. Moruier. Could you tell us, for example, how Russia might be 
faring today? We ofttimes hear they are suffering food shortages at 
sundry times. Do you know anything about the Russian farm econ- 
omy? Are they doing the same thing we are? Will they someda 
be able to provide all of their needs? And while I am asking this 
would like to further encourage you along the lines mentioned b 
Congressman Fulton. We lost a psychological war not long ago. It 
would be a dreadful shame, for example, if Russia would decide there 
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are certain advantages to be gained in the exploration of space as to 
food, for example. We would be second if we were not first, and ] 
think that would be very tragic. What do you know about the Russian 
situation on that ? 

Dr. Irvine. Nothing firsthand. But we understand from our col. 
leagues who have been there, that agriculture in Russia generally ig 
behind agriculture in the United States. But there are aspects of 
agriculture in which it sppenre that Russian science and technology 
excels or exceeds ours. notable example is in the area of gojj 
physics. However, with respect to the production of various plant 
and animal products, efficiency of production, and so forth, as we 
understand it, we either excel or are at least equal to the Russians, 

On your last point, we would certainly not wish to be so laggard 
in our attention in agriculture to the problems of space biology that 
we would allow ourselves to be outstripped in that field by any nation 
in the world. 

The CuarrMan. Any further questions? 

Mr. Fuuron. Yes, Mr. Chairman. 

The Cuarrman. Mr, Fulton. 

Mr. Futon. Have there been any experiments as to the growi 
of plants in a weightless situation? Have you tried weightlessness 
welt its effects on plant growth? 

Dr. Irvine. We haven’t, to my knowledge, in the Department of 
Agriculture. There have been some experiments that I have heard 
about which would come pretty close to that kind of study. I think 
the problem of developing a situation of weightlessness on earth that 
could at the same time permit the growth of plants is a difficult prob- 
lem to solve technically. That is my understanding. 

Mr. Fuuron. Well, on these satellites we are putting up you could 
certainly have aboard something that could show the effect, maybe, 
of that—something very light—and see whether it grew under weight- 
less conditions. Everything on a satellite that is orbiting the earth 
is weightless; or, for example, you could—as in my tomato story— 
have a satellite that went up and would eject a tomato and it would 
orbit, and see what happens—or a potato. You could very readily 
get the objection of a vegetable or corn, some corn, for example, out 
of the second stage that drops off the payload, and you would probably 
not have to add very much weight, a pound or two. 

In the experiments that are going on, why don’t you do a piggy- 
back in some of these satellite experiments now going on? Have you 
ever thought of that? 

Dr. Irvine. No, I have not thought of that. I think our people will 
be very much interested in some of the suggestions you are making, 
Mr. Fulton. 

Mr. Fuuron. The trouble with original thinking is it always brings 
alaugh. You say something new nobody ever thought of, it becomes 
something that on the face of it, under current thinking, seems ridicu- 
lous, but really isn’t. For example, orbit a tomato and see what 
happens, or vegetables. Once they are in orbit they would probably 
stay there 200 years, and you could certainly get the effect of the 
radiation belt on food, and the effect of weightlessness. Really what 

ou could do is put up, in the second stage of a rocket a geranium plant 
in a pot with soil in it, eject it—it is in orbit—and see what happens 
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toit. Does it grow? What does it do? It might be a very interesting 
thing to try. : 

I would recommend it to you—I don’t want to get you too far off 
und. I think the Department of Agriculture must leave Euclidian 
metry at this pein and look at this challenge of space as a challenge 

toour usual production. The Department that has the basic research, 
as you have in that area, has a real responsibility. That is why I 
agree With the Chairman and also my good friend from Iowa in saying 
that the jurisdiction of this committee is to provide room in the budget 
for basic research and scientific research that there is no known 
application for, such as a weaponry system or a product that can- 
not be immediately sold. 

That will help us advance and help our civilization advance, not 
only in this country but the world. 

hank you. 

The Cuarrman. I would like to bring you back closer to home. In 
reference to your forest product program, I know there is a great deal 
of interest in forest product developments and there is a good deal of 
work being done by private industry in finding in the laboratory new 
uses for forest products. Just how far is your program going in that 
respect ? 

r. Invinc. That is the forest products program in reference to this 
area in which you are interested ? 

The Cuarrman. Yes. 

Dr. Irvine. I can’t answer that. That is conducted in the Forest 
Service, and I am not prepared to speak on those cetrres develop- 
ments. However, we can prepare a statement on that, if you wish. 

The Cuarrman. I think it is very important. It is a very large 
industry. 

Mr. Lejko may be able to help us there. 

Mr. Lesxo. No, sir, I could not. 

The Cuamman. You could not at this time? 

Mr. Lesxo. No, sir, but we will be glad to furnish additional ma- 
terial for the committee. 

(The information requested is as follows :) 


RESEARCH ACTIVITIES OF THE Forest SERVICE 


The Forest Service conducts research on problems pertaining to all forest 
land and on the management of related nonforest rangelands, including State 
and private holdings as well as national forests and other Federal lands. 

The research is carried on primarily at the Forest Products Laboratory, 
Madison, Wis., at nine regional forest and range experiment stations in the con- 
tinental United States, and at forest research centers in Alaska, Hawaii, and 
Puerto Rico. Much of the research at the regional stations is concentrated at 


laboratories and at field research centers including experimental forests and 


ranges where major problems may be studied advantageously. 
The research is to a large extent cooperative with States and private agencies. 
Research is underway in the following fields : 


Research in timber management 


This research emphasizes the development of methods for quickly increasing the 
growth rate of forests and hence the permissible annual cut. Emphasis is given 
to harvest cutting patterns that promote regeneration of the forest or increase 
growth and quality of residual stands. Also being stressed are measures leading 
to control of undesirable vegetation competing with crop trees. Methods of 
reforesting farmlands withdrawn from cultivation, stripped mining lands, and 
cut or burned over forests, are being improved through research. The develop- 
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ment of hybrid trees for faster and more certain timber production igs hej 
studied, as well as improved methods for stimulating gum flow in pines for the 
production of resin. Basic research on the growth processes of trees ig an 
important aspect of the program. 


Wildlife habitat and range management research 

Emphasizes development of methods and practices for building up or main. 
taining forage production on forest and related nonforest ranges, and for its 
efficient utilization by game and livestock, at maximum levels consistent with 
other values of land for watershed, recreation, timber production, or other uses 
Emphasis is being placed on determination of proper intensities of stocking, sys. 
tems, of grazing, and seasons of use for native ranges, seeded ranges, and ranges 
on which undesirable plants have been controlled. Studies are also underway 
on the use of fire in the control of undesirable range plants, and the develop. 
ment of methods for restoring and managing desirable forage plants on game 
ranges. 


Watershed management research 


Studies in this field are directed toward improving soil and cover conditions 
and practices to alleviate flood and sediment problems arising out of past lang 
use, and toward helping meet urban, rural, and industrial demands for water or 
good supply and high quality. Watershed use problems are attacked by obtaining 
quantitative measurements of the effects of such activities as fire, logging, grazing 
and road construction on water supply and quality. Concurrent with thege 
studies are those to determine how to use watersheds for various economic pur. 
poses and still provide satisfactory water supplies. Possibilities of increasing 
water yield through manipulation of the vegetation are being studied. Particular 
attention is being given to the effects of watershed use and management on study 
areas as they are reflected in soil-plant-water relations. This provides both ap 
understanding of the cause and effects of given measures and a means of predict. 
ing the magnitude of results from applying watershed use and management 
measures on other areas. 


Research on the protection of forest and rangelands from fire 

This research is directed toward reducing losses from fire, developing more 
efficient methods of fire control, and learning how to use fire beneficially in the 
management of forests and ranges. Programs include basic studies of fire be 
havior in relation to weather, fuels, and topography; atmospheric phenomena 
including lightning storms, turbulence, and upper air disturbances; and use of 
aerial fire control methods and other techniques for fire suppression. 


Research on forest insects 


This research is directed toward the prevention or control of destructive insect 
attack on forests and forest products. Damage by insects enters into all phages 
of forest management from the seed to the mature forest. The development of 
effective and economical methods of direct and indirect control is dependent upon 
thorough knowledge of life histories and habits of forest insects, including the 
interrelationships between the insects and their environments. Investigations on 
direct control methods involve mechanical and chemical methods. Research on 
improvement of insect survey methods with particular emphasis on use of aerial 
photographs is an important phase of the work. Control of forest insects by 
indirect methods such as the use of natural or introduced predators and diseases 
of insects, and by silvicultural practices designed to prevent the buildup of insect 
epidemics, offers promise and is being emphasized in the research program. 


Forest disease research 

Research on diseases in forests, forest tree nurseries, and on decays and stains 
of forest products provides the basic information on the causes of diseases and 
on practicable and effective methods of combating them. Studies are underway 
on the identification and life history of the pathogens that cause disease, on the 
environmental conditions that result in disease epidemics in forests, on direct 
control by chemical and mechanical methods, on indirect control through silv¥i- 
cultural practices and genetic resistance, and on the improvement of disease 
survey techniques. In the products field, research is directed to the determima- 
tion of methods of handling logs and lumber to prevent fungus infection ; of the 
proper use of naturally durable or treated wood in high-hazard locations; and 
of improved structural design to reduce decay of wood in service. 
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Forest products utilization research 


The aim of the forest products research program centered at the Forest Prod- 
nets Laboratory and with field projects at the various regional forest and range 
experiment stations, is to contribute to the solution of national, regional, and 
jocal utilization problems of all types; to increase efficiency in harvesting timber 
crops; to reduce unused woods and mill residues to a minimum by finding uses 
for present residues; to develop new products; and to improve the serviceability 
and lower the costs of existing products. Its broad aim, in brief, is to develop 
new utilization outlets for thinnings, unpopular and little used species of tim- 
per, logging and milling residues, and to make the whole timber crop on farms 
and other forest lands go further and give better service in a wide variety of 
uses for lumber, paper, chemicals, and other products derived from wood. The 
principal fields of basic research include wood chemistry, packaging, pulp and 
paper, physical and mechanical properties of wood, wood structures, wood pres- 
ervation, and timber processing. 


Forest resources research 

This work includes the nationwide forest survey, research relating to the 
marketing of timber products, and investigations of the economics of timber 

oduction. 

P The nationwide forest survey provides basic forest resource facts by States or 
counties on the character and condition of forest land; the volume, quality, and 
jocation of standing timber; rates of timber growth and natural losses; the 
amount and kind of timber cut for forest products; and consumption and pro- 
spective requirements for timber products. This information provides a basis 
for policies and action programs of public forestry agencies, forest industries, 
landowners, and many others having direct interests in forest resources. 

Research in the marketing of forest products includes studies of possible means 
of increasing the efficiency of harvesting, grading, selling, and distributing forest 
products, improved methods for providing price and market information for 
timber products, and development of expanded markets for timber species and 
materials in surplus supply. Such marketing investigations are of particular 
importance to the several million owners of farms and other small forest 
properties. 

Investigations of the economic aspects of forestry enterprises provide informa- 
tion on the profitability of producing various timber crops in different areas, the 
effect of ownership, taxation, and other economic factors on the practice of 
forestry, and possible means of reducing financial and economic obstacles to the 
growing and harvesting of forest crops. These studies thus provide economic 
guidelines for forest owners and timber industries, and in conjunction with other 
resource investigations furnish part of the facts needed for development of 
national and local forestry programs. 


Forestry research that relates to space science and astronautics 


Within some of the fields of forestry research sketched above there are a 
number of studies underway that relate to problems of space and space travel 
either in an indirect or in a basic manner. The following examples illustrate 
these investigations: 


Research in genetics and tree growth 


Forest Service scientists are conducting a number of investigations concerning 
the nature of tree growth and development. Being of a basic nature, the findings 
of these studies may be extended to other plant systems. 

The mutagenic effect of radiation, particularly of X-rays and gamma rays, on 
tree seed and pollen, is under study to discover whether favorable mutations 
occur. 

The role of certain specialized tree root fungi in cycling radioactive wastes is 
being investigated in a cooperative project with the Atomic Energy Commission’s 
Oak Ridge National Laboratory. Because of these specialized fungi on the 
roots, trees apparently are better able to absorb inorganic ions from the soil and 
humus. Thus, long-lived isotopes may be incorporated into living systems, with 
consequent complications when the plants are utilized by man. 

Terpenes, derived from the gum of pine trees, is being studied to measure the 
variation in concentration of carbon-14 around the world. Being liquid, relatively 
stable, and high in carbon, terpenes are especially suitable for carbon-14 de- 
terminations. Plans for the study have been formulated, following a grant from 
the Atomic Pnergy Commission. 
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In order to preserve germ plasm, tree seeds, and particularly tree pollen an 
being subjected to various subfreezing temperatures. As a byproduct of 
research, information will be gained on how low a temperature tree pollen and 
seed will endure and for what duration. 

The nature of a plant growth substance called auxin is under investigation 
Auxin in plants responds to gravity, and is sensitive to light. Elucidation of tj, 
role of auxin in trees will help predict how this substance might behave in othe 
plants, and perhaps in other environments such as gravity-free surroundings, 


Forest fire research 


The Forest Service is studying the fundamental principles and natural laws 
that control the buildup and propagation of fire in solid fuels outdoors, Typ 
current projects in cooperation with the Office of Civil and Defense Mobilizatig 
are devoted to study of hazards to personnel in shelters when subjected to mags 
fire. 

With the cooperation of Munitalp Research Foundation, the Weather Burean, 
the former Advisory Committee on Weather Control, and several universities 
the Forest Service has been conducting a comprehensive lightning fire researc 
program. It has concentrated on the origin, movement, and the decay of them 
storms and has been exploring the feasibility of reducing their severity or pre 
venting lightning-set fires through cloud modification and other methods. The 
electrification of the atmosphere and how it relates to the genesis of lightning 
storms is under investigation. 

The high level jet stream which is a high speed river of air moving from west 
to east across the United States appears to have a considerable effect on surfage 
weather conditions and on the occurrence of lightning storms. However, the 
relation of the jet stream to lightning storms and to forest fires is as yet unknown, 
A start has been made in exploring such relationships. Not only the jet stream 
but all major weather air mass movements in the upper atmosphere are of 
interest to the Forest Service. To the extent that these movements affect long: 
range weather, and hence wet and cycles, the forest fire situation in the country 
may be significantly affected. 


Forest insect research 
The Forest Service Insect Laboratory at New Haven, Conn., is studying 


the effects of gamma radiation on certain noxious forest insects such as the 
gypsy moth and the white-pine weevil. Measurements are made of radiation 
effects on the reproductive capacities of the treated insects with the objective of 
determining the possibilities of using sterilized insects as a means of controlling 
insect population buildups. Information on the effects of radiation on similar 
forms of life will be extended by these studies. This work is being done in 
cooperation with the Brookhaven National Laboratory, Atomic Energy 
Commission. 


Forest disease research 


Limited studies are underway, in cooperation with Oak Ridge National 
Laboratory on the possibility of inducing resistance to chestnut blight in Amer. 
ican chestnut trees by irradiation with cobalt 60. Such studies might offer 
leads to the reaction of living plants to radiation effects in space. In coopers 
tion with the Department of Defense, BuShips, observations have been made 
on nondecay deterioration of wooden decks of aircraft carriers subjected to 
full sunlight, high atmospheric temperatures, and alternate wetting and drying. 

At the Beltsville Forest Disease Laboratory, the Forest Service is studying 
methods of stimulating the formation of fungus fruiting bodies in pure culture. 
This could provide a source of food production. 


Forest products utilization research 


Exploratory studies of radiation of wood cellulose has indicated that degrada 
tion occurs and that radiation may be useful in speeding up chemical reactions 
in wood or wood materials. Little is known about effect of radiation on lignia, 
the substance that cements wood elements together. 

The Forest Service is cooperating with Ohio State University and North 
Carolina State College in studies of attenuation and back-scattering of gamma 
rays and neutrons. These studies are aimed at developing instruments for 
measuring moisture content or density of wood. However, the results 0b 
tained may be applied to other problems such as screening radiation. 
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Incooperation with Armed Forces special weapons project, the Forest Products 
Laboratory has studied the effect of high intensity heat radiation, such as may 
be liberated in atomic bomb explosions, on woodbase and other fibrous materials. 

Research on the basic factors of combustion of wood and the action of fire 
retardants and coatings is underway. This research will test existing theories 
of the combustion process, evolution of gases and tars, the formation of char- 
coal, and the contributions of the hemicellulose, cellulose, and lignin components 
to the combustion process. This research may point the way toward applica- 
tio of wood in solving problems especially where heat insulation and struc- 
tural integrity is needed. 

Research on wood properties at temperatures approaching absolute zero have 
indicated that the properties of wood such as the light-weight balsa are ade- 
quate in strength and insulating ability to be used successfully in containers 
for liquid gases. Recently, a ship equipped with large tanks using balsa as 
the main insulating medium was used to transport lignified methane to Eng- 
jand from Florida. This indicates the potential use of wood for fuel supply 
containers where liquefied gases are used as propellents. 

The Forest Service’s Forest Products Laboratory, in cooperation with the 
Air Force, is conducting research on various types of honeycomb-filled structures. 
These investigations involve research in adhesives as well as the development 
of formulas for calculating strength properties of sandwiches and curved shapes 
built of wood, wood fiber, plastics, steel, and other materials. 

The Forest Products Laboratory is participating in research on projects which 
involve the use of plastic reinforced paper honeycomb for various applications 
to rocket manufacture. This work is being done in cooperation with private 
contractors. 


The Forest Products Laboratory has successfully developed a “diffusion 
board” for the Department of Army Chemical Corps which will filter out 


poisonous gases, bacteria-carrying particles, and radioactive atomic fallout 


while permitting oxygen to pass through. Designed for use in military shelters 
to protect personnel during attack, it also allows carbon dioxide given off in 
breathing to pass through, so that air inside the shelter can be constantly re- 
newed with oxygen and freed of carbon dioxide. 


The Cuarrman. It seems to me there is a possibility of expanding 
our markets by further use of forest products. Basic research with 
regard to forest products, in cooperation with what is already being 
done by private industry, would be very helpful. I do know of many 
laboratories and many efforts on the part of private industry to move 
forward in this field of endeavor. Of course, the synthetic fiber 
industry is a very great industry. 

Dr. Irvine. I can add this much. The utilization work of the 
Forest Service is done largely at Madison, Wis. They do for forest 
products largely what we do for farm products at our four regional 
laboratories. They work very closely with industry. At Madison, 
as a matter of fact, a number of their projects are supported or are 
done cooperatively with industry. I am just not familiar, however, 
with what, if anything, they have been doing in the forest products 
laboratory that bears on space travel. 

The Cuamrman. It would seem to me that with a field of that conse- 
quence you would have somebody down here from your laboratory to 
tell us what is being done in the forest products. That is of great 
interest to all of the sections of the country. 

Dr. Invinc. The Department would be very happy to have some- 
one come and talk to you about that. 

The Cuarrman. At a later date, perhaps, we would ask you to 
«- us in that respect. 

. Invine. Fine. 

The Cuarrman. If you want to elaborate on the dairy industry, 

there has been a lot of interest. shown in that. 
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Mr. Fuuron. Would you yield again ? 

The Cuatrman. I yield again to Mr. Fulton. 

Mr. Futon. Thinking along these lines, some of these problems 
we have been talking about are not quite as impractical as they seem, 
For example, on an orbiting satellite, if you put a man up in it, space 
is going to be of a premium in that satellite. Now, maybe we ay 
going to have to keep the man there for a while. So in order to give 
him more space it might pay us to have the food go up with him jy 
the satellite and then . just ejects and it goes right around with him 
so that you would have your food out in space. Then some foods 
would explode. For example, a tomato would explode, and possibly 
make a cloud. Well, if it is up there as a cloud going right along 
with him at the same speed, 18,000 miles an hour, and it doesn’t de. : 
teriorate or spoil, he could re-collect the tomato somehow. Or if it |; 
is a dry vegetable, he just puts the vegetable out and he just reaches 7 

| 


for it. You see, it will go at the same speed, although it is goi 
18,000 miles an hour, so is he, so he could just place the vegetable, 
all of the vegetable basket right out into space, and when he is up 
there, or the crew is up there in this satellite, they don’t have the 
food within the satellite—they could have it outside. Did you ever 
think of that ? 

Dr. Irvine. It is an intriguing idea. I think what you have men- 
tioned is in keeping with what we understand would happen if one did 
what you suggest. 

Mr. Fuuron. Well, why don’t we try that? That is a new idea, 
Why don’t you have an experiment now that the man who goes up into 
space on the first space satellite, which is going to happen withina | | 
year or two, takes the food with him, puts it outside in a basket; ishe |. 
going to keep the food in the capsule with him or can he deposit it 
outside? What kind of protection will it need ¢ 

I think you should certainly go into it, because the man in space is |, 
going to have the problem of existing in a very limited area, and any 
part of it taken up with unnecessary materials, such as food, that | | 
could be deposited outside—you could be working on containers or 
maybe some food you just put outside like a potato or an ear of corn, 
or something, you don’t put in anything. Had you ever thought of 
that ? 

Suppose there is orange juice powder or milk powder, and he ejects 
it and it makes a cloud around him; what can he do? Can he collect 
that cloud and use it again? It may be a dry pellet or a box that will 
keep it from the sun’s rays. 

Dr. Irvine. If you had room for food, as the vehicle took off from 
earth, you probably would still have room for it when it was orbiting 
The problem with respect to food in space travel is not so much the 
basic ingredients—the carbohydrates, fats, and proteins—but the 
problem is water for the long time in space. Many are thinking in 
terms of a closed system, rather than one open to space to eject things 
and to pull them back in. They are thinking of a balanced system that 
would reuse water, purify the atmosphere, and reuse the excretion 
products of the space traveler. All of those things and others have 
to be considered in maintaining life for prolonged periods in space. 

Mr. Fuuron. Another thing is on the weight of the food. Have you 
been trying to develop the lightest kind of food for a man in space! 
Because every pound of food adds to the weight. 
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Dr. Irvine. Yes, there again you come back to the problem of 
water. If you need a pound of water for a given amount of food you 
could take 1t up in two ways, separately as water or within the food 
originally. There is not an obvious advantage in taking up dried 
foods if you are going to have to take up water with which to recon- 
stitute them, if you follow me on that point. 

The CuarrMAN. Any further questions ? 

(No response. ) 

The CuairMAN. If not, I want to thank you, Dr. Irving, and I want 
toexpress a little disappointment, too. I have praised you for your 
statement. I think it was an excellent statement, but I want to express 
a little disappointment, that we have not obtained more information 
from you, or from the Department, on the scope of the work. For 
instance, you can file a list of colleges and a list of plants, and all of 
that, and we will study them. But it would have been so easy to 
have given us a compiled list of what the nature and scope of your 
work in basic and applied science is, and that is the jurisdiction of 
thiscommittee. And the committee proposes later on to assume its full 
jurisdiction in reference to scientific matters, whether they relate to 
agriculture or to other agencies of Government, and so I hope that 
you will supply us with the material that we now ask for. 

Iam going to ask the staff of the committee also to go over the 
situation and ask for additional information that is needed, and then 
later on perhaps have representatives of the forestry industry here, 
from the dairy industry, from other features of the agricultural in- 
dustry that might be here to give us a better idea, a more complete 
idea on what is really the work of the Department of Agriculture in 
reference to the field of basic and applied science. 

So I want to thank you gentlemen for being here. 

Mr. Futron. May I ask one thing? Would you please give us a 
statement on your projected programs and plans for food in space. 

The CuarrmMan. And also for all applied and basic science, if you 
could give us your program on that for the future. 

Dr. Irvine. This might present a problem, unless we can define 
a little more definitely what we want here. I understand as to 
food in space— 

The CuatrmMan. Let’s separate that from the question I mentioned. 

Mr. Fuuron. And I would add textiles to that. 

Dr. Irvine. That is food and textiles in space? 

(The information requested is as follows:) 

The following is illustrative of agricultural research, completed or underway, 
which bear on the areas of the committee’s interest : 

Research of the Plant Physiology Laboratory 


The basic objective is to understand how plants are influenced by their 
environment, with emphasis on light. The flowering, fruiting, dormancy of 
buds, bulbs, seeds, spores, and other organs, and growth of trees and herbaceous 
plants are studied under different environmental conditions of light and tem- 
perature. The application of chemical substances interacting with these factors 
is also investigated. 

To accomplish these objectives, growth room facilities have been constructed. 
These could be modified for use in studies of space biology, such as growing 
plants under different atmospheric conditions, if the Department of Agriculture 
has responsibilities in this field of research. We have plant physiologists well 
trained in growing plants under controlled conditions. 

We know that light regulates the following plant responses: flowering, bulbing, 
runner production of strawberries, root formation of corn seedlings, stem and 
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leaf growth of dark-grown pea seedlings, germination of certain varieties of 
lettuce seeds, stem elongation of woody plants, onset and breaking of dormay 
of trees and shrubs, pigmentation of fruits. Significant advances are be 
made in determining the mechanism by which the plant controls these responses, 


Effects of radiation on plant growth 


Certain research in progress should provide answers to problems or conditions 
which may be encountered in space or on other planets. Studies as early ag 
1927 demonstrated that certain types of irradiation that would be encountered 
in space cause changes in the hereditary mechanisms of living plants and animals 
Such research has been expanded greatly in recent years in public and private 
laboratories. 

Past and current studies include the effect of various radiations on the 
plants, and spores of barley, corn, oats, wheat, rice, and pathogens. Irradiations 
included have been X-rays, fast and thermal neutrons, gamma rays, and ultra. 
violet rays. 

The effect of ionizing radiation of dormant and germinating seed on plant 
growth, sterility, and mutation rate, as influenced by temperance, embryo, water 
content, hydration, oxygen, nitrogen, and carbon dioxide content and pressure, 
ete. (before and after radiation) has been studied. The effect on growth has 
been measured primarily in terms of percentage germination, amount of root 
and top growth, and various abnormalities especially in chlorophyll development, 
The effect of different kinds of ionizing radiation on gene mutation and chromo. 
some aberration and modification has been studied. This included translocation, 
inversions, bridging, interchanges, deficiencies, deletions, breakage, rings, ete, 
Comparisons have been made between kinds of ionizing radiation, duration, 
dosage, and single versus recurrent radiation. 

In attempts to elucidate the manner in which ionizing radiations induce 
genetic modification, it has been clear that, in seeds, it is possible to alter the 
extent of injury induced by any given dose of X-radiation through pre- and 
post-radiation treatments. In this connection, it has been demonstrated that 
water content, oxygen availability, and temperature are of paricular significance 
as well as the manner in which seeds are hydrated prior to the initiation of 
germination. 

Seeds of various plants were exposed on different ships in the 1946 Bikini 
atomic bomb test. Only seeds from one of the ships nearest the explosion showed 
any considerable radiation effects. Bean seedlings from exposed seeds were 
slightly stunted, and the leaves showed a uniform radiation effect. Bvyen the 
pollen of the resulting plants was affected. A less striking but definite radiation 
effect was observed on cotton seedlings. These results are summarized in 
Appendix No. 12, Report of Naval Medical Research Section, Joint Task Force 1, 
on Biological Aspects of Atomic Bomb Tests. 

Seeds of different legumes and grasses, including alfalfa, red clover, lespedeza, 
sweetclover, whiteclover, bromegrass, timothy, orchardgrass, and tall fescue, 
were supplied to the Department of Navy for subjection to the Bikini atomic 
bomb tests. The irridiated samples, together with nonirradiated seeds from the 
same lots, were tested at Beltsville to determine the effect of varying degrees 
(location) of irradiation on (1) viability and (2) extent and nature of change in 
mature plants. Visible injury to seedlings appeared in the form of speckling 
on the cotyledons of legumes and striping on the leaves of grasses. Portions 
of the samples used for mature plant studies were transmitted to field locations, 
where breeding and genetic research was in progress. The range of genetic 
variation in plant characteristics was observed to be as great in the nonirradiated 
check lots as in those subjected to irradiation. The irradiated material did 
not appear to have any value to the work in progress. 


Proposals for future research pertaining to the space age 


Much of the basic research on plant physiology, biochemistry, plant pathology, 
genetics, cytology, plant breeding, and agronomy contributes to our understand 
ing of plants and their responses to environmental influences. Such knowledge 
is the first requirement for successful production of crops on earth, as well as in 
space or on other celestial bodies. This type of research thus contributes the 
fund of information that will be needed to meet problems of the space age 
Since most of the problems that might arise cannot be anticipated, we can best 
prepare to meet them by accelerating research that would increase our under: 
standing and ability to control plant responses to environmental factors such as 
temperature, moisture, irradiation, and other atmospheric conditions. Develop 
ment of methods and techniques for changing plants through breeding would be 
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yseful in adapting them to other environments encountered in outer space. As 
problems arise in connection with space developments, the fund of basic knowl- 

could be drawn on to solve them. Laboratories in which environmental 
conditions can be controlled would greatly facilitate research on growing plants 
ynder conditions of moisture, atmosphere, light, and mineral nutrition waich 
might be expected to be encountered on other planets. For example, we know 
that many crop plants will develop normally only under certain conditions of 
day length. Knowing the length of day to be encountered on other planets, 
attempts could be made to breed cereals which would fruit under those condi- 
tions of day length. The atmosphere of certain planets is high in carbon 
dioxide, so attempts could be made to breed plants which would grow under 
these atmospheric conditions. 

The Soil and Water Conservation Research Division has conducted research 
on the effects of radiation on plants. The type of radiation studied included 
X-rays and ultraviolet rays, which might be encountered in space travel. In 
this work special emphasis was given to the mechanism of the radiation injury 
to plants and to methods of reversing the damaging effects. It was discovered 
that the effects of ultraviolet exposure on nutrient uptake by soybean roots 
could be reversed by treatment of the roots with the proper sequence of organic 
compounds. This work may have application to the problem of protecting any 
living material from excessive exposure to ultraviolet. 

In the case of X-ray damage to plant cells, this research indicates that one 
effect of the X-rays is very likely due to a change in the structure of some large 
molecule, presumably a protein. 

The SWC also is conducting research on methods for safely utilizing lands 
contaminated with radioactive fallout. In this work the reactions of strontium 
9) with soils and factors affecting the strontium 90 content of plants are given 
special emphasis. 

AGRICULTURAL MARKETING SERVICE 


The present research program of the Biological Sciences Branch, Agricultural 
Marketing Service, includes basic studies on the effect of environmental condi- 
tions on storage life and quality of perishable foods. This includes various 
temperatures, humidities, and modifications in composition of the atmosphere to 
determine the effect of various percentages of oxygens, carbon dioxide, nitrogen, 
and other gases. Basic information obtained in these studies may contribute 
to solving problems related to travel and survival in space and satellites. 


Eavamples of contracts that may have direct application in problems of space 


biology 
Contract Contract objective Contractor Amount 
executed 
June 1953...| Determining the minimum amount of absorbed energy in | Massachusetts $44, 832 
the form of high-voltage electrons and/or gamma radiation Institute of 
required to effect practical sterilzation of shell eggs and egg Technology, 
products. 
ass. 
June 1954...| Determining whether any toxic effects of protein quality 70, 418 
oe are induced in dried whole eggs by ionizing radia- 
tion. 
April 1956..| Research to study the influence (1) of high-energy irradiation |-__.-- OD dttcaconds 21, 632 
of cotton on its useful properties and on subsequent typical 
chemical modification and additive treatments and (2) 
of high-energy radiation as an activiation agent on typical 
chemical treatments and modification to develop new and 
valuable textile products. 
June 1956...) Studies on high-temperature aging to increase tenderness of | American Meat 52, 000 
lower grades of beef (involves use of gamma rays). Institute 
Foundation, 
Chicago, Nl. 
May 1957..| Study of the effects of high energy radiation upon the germi- | University of 17,171 
nation and biochemical response of bacterial spores as a Illinois, 
ne yoeeme of lowering the temperature necessary to Urbana, Il. 
sterlize milk. 
June 1957...) A ee | designed to determine if radioactive materials in- | Cornell Univer- 30, 000 
_ by the dairy cow and goat may be excreted in the sity, Ithaca, 
milk. 
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The Cuatrman. We may have to have hearings for several days 
it, because I think you have a program that is tremendously important 
We are not going to tread on the toes of the Committee on Agricy). 
ture at all, but within this field of scientific research I think you hays 
got a tremendously important field, and I think that we ought to 
know more. The country ought to know more of just what is being 
done in this respect in the development of our basic research and 
applied research. 

Mr. Fuuton. I join with the chairman in that statement. 

Dr. Irvine. We are most anxious, Mr. Chairman, to give you and 
your committee everything that you want. We are sorry if we have 
fallen short today in providing what the committee needed for its 
immediate consideraton, but anything that can be supplied for the 
record we, of course, are most anxious to supply. If you want me 
to come back, or any others from the Department to appear before you, 
you have but to ask us and we will be here. 

(The following statements were furnished for the record :) 


STATEMENT OF E. L. PETERSON, ASSISTANT SECRETARY OF AGRICULTURE 


Mr. Chairman, and members of the committee, within the past week, mem- 
bers of the Department of Agriculture have discussed with members of the 
Subcommittee on Research and Extension of the House Committee on Agricul 
ture, a number of bills, including H.R. 309 and H.R. 2718, which are of im- 
portance to the Department. It is the objective of these bills to foster the de 
velopment of new crops and new and improved uses of the products of our 
land. These objectives would be accomplished through a vigorous and ex- 
panded Federal-State agricultural utilization research program designed to 
create new fundamental knowledge and to make use of such basic knowledge 
through applied research and development. 

In our discussion of these bills, we indicated that the Department supports 
their broad objectives and emphasized that the Department is organized to con- 
duct and manage effectively any expanded research program the Congress may 
direct. Information was presented to show the type of organization and re 
sources we have in the Department of Agriculture for conducting basic, applied, 
and developmental research, as well as to show how leadership and coordina- 
tion responsibilities are exercised for the agricultural research programs of the 
Federal Government. 

In view of this committee’s expressed desire for information concerning re 
search in the Department of Agriculture and its potential contribution to space 
activities, we believe that it is appropriate to show how we are organized to 
conduct and support research. 
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I will refer to a number of charts. The first one shows the overall Depart, 
ment organization, divided—on the basis of service—into four major groups: 
Federal-States Relations, Marketing and Foreign Agriculture, Agricultura] Sta. 
bilization, and Agricultural Credit Services. 

Five of the operating agencies—indicated by asterisks—are engaged ip re 
search. Two—Agricultural Marketing Service and Foreign Agricultura] Sery. 
ice—are located organizationally in the Marketing and Foreign Agriculture 
group, headed by Assistant Secretary Miller. The other three—Agricultural 
Research Service, Farmer Cooperative Service, and Forest Service—are located 
in the Federal-States Relations group, for which I have responsibility. Ip addi- 
tion, I have been assigned general responsibility for the development of rp 
search policy for the Department. 


RESEARCH COORDINATION AND PROGRAM DEVELOPMENT 


The second chart shows our overall organization for research coordination and 
program development. Coordination of all research in the Department is dele 
gated to the Administrator of the Agricultural Research Service, Dr. Shaw, who 
reports directly to me. In exercising his coordinating responsibilities, Dr, Shaw 
provides for the examination and analysis of all research activities, current 
and contemplated ; for review and approval of all proposed projects before they 
are initiated; for advice and consultation with agency heads on the plann 
of research; and for submission of reports and recommendations to the 
Secretary. 

Dr. Shaw is assisted in this work by the Central Project Office, and by an 
Agricultural Research Council, whose members are the Deputy Administrators 
for research in ARS and AMS, the Director of Home Economics research in 
ARS, the Assistant Chief for research in the Forest Service, and the Adminis. 
trators of the Foreign Agricultural Service and the Farmer Cooperative Service, 

The Central Project Office serves as a control center in the review and ap 
proval of research proposals. Each proposed project is examined in this office 
in relation to the existing program and is referred for comment to any part of 
the Department doing related work, including subject-matter specialists in the 
State Experiment Stations Division of ARS, who consider it in relation to re 
search going on at the State stations. The proposal, with all comments, is then 
returned to the initiating Division for resolution of differences. If the differ. 
ences are resolved, the project then moves to the appropriate Research Connell 
member for approval or disapproval. If differences are not resolved, they are 
referred to the council member, who seeks resolution with other council men- 
bers concerned. Where differences still remain, the case is submitted to the 
Administrator of ARS for settlement. 

The Agricultural Research Council also provides a forum for discussion of 
problems in research or research operations of departmentwide concern. It 
advises the ARS Administrator on matters needing attention. 

In program development, the Department is assisted by a number of advisory 
committees. First, is the 1l-member Agricultural Research Policy Committee, 
which advises on policy and broad adjustments needed to maintain a dynamic 
research program. It maintains continuous contact with the other 25 functional 
and commodity Research Advisory Committees, which largely represent groups 
that use the findings of research. They review current research and recon- 
mend adjustments including termination of existing projects, expansion of 
current work, or initiation of new work. The advisory committees are kept 
in close touch with the Department program through the committee secretariat, 
which serves as liaison between them and departmental working groups repre 
senting each of the program activities concerned. 

Our total research program is divided into five major areas: (1) Farm research, 
(2) Utilization research and development, (3) Home economics research, (4) 
Forest research, and (5) Marketing research. In addition, we have responsi- 
bility for Federal-grant funds appropriated for research at State experiment 
stations, and the new foreign contracts and grants program conducted under 
Public Law 480. The next series of charts shows how these are organized. 
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FARM RESEARCH 


Chart No. 3 shows our organization for farm research. Dr. Byerly, ou 
Deputy Administrator for Farm Research, has responsibility for the seven 
farm research divisions—Soil and Water Conservation, Crops, Animal Diseag 
and Parasite, Entomology, Agricultural Engineering, Animal Husbandry and 
Farm Economics. 


CHART 3 


AGRICULTURAL RESEARCH SERVICE 
ADMINISTRATOR 


FARM RESEARCH 
DEPUTY ADMINISTRATOR 


SOIL ond WATER CONSERVATION AGRICULTURAL ENGINEERING 
RESEARCH RESEARCH 
ANIMAL HUSBANDRY | 
CROPS RESEARCH RESEARCH 
ANIMAL DISEASE ond PARASITE FARM ECONOMICS 
RESEARCH RESEARCH 


ENTOMOLOGY RESEARCH 


A major responsibility, inherent in all our research programs but especially 
important in farm research, is the service that must be provided to nonresearch 
programs of the Department. We believe we have been able to incorporate farm 
research findings effectively and rapidly into our other programs, such as agricul- 
tural extension work, plant and animal regulatory activities, and soil and water 
conservation program. 


UTILIZATION RESEARCH AND DEVELOPMENT 


Chart No. 4 shows our utilization research and development organization. 
Dr. Irving is the Deputy Administrator for Utilization Research. The four 
divisions, each serving a region, are headquartered in Philadelphia, Peoria, Ill, 
New Orleans, and Albany, Calif. 
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CHART 4 


AGRICULTURAL RESEARCH SERVICE 
ADMINISTRATOR 


| 


UTILIZATION RESEARCH & DEVELOPMENT 
DEPUTY ADMINISTRATOR 


EAST. UTILIZATION RESEARCH SOUTH. UTILIZATION RESEARCH 
AND DEVELOPMENT AND DEVELOPMENT 
NORTH. UTILIZATION RESEARCH WEST. UTILIZATION RESEARCH 
AND DEVELOPMENT AND DEVELOPMENT 


In our utilization research, it is especially important that we maintain close 
working relationships with industry. We do this in many ways. Technical 
liaison personnel located at the regional laboratories are especially effective in 
keeping industry informed on research progress and in bringing industry’s prob- 
lems to the attention of the laboratory directors. We are also developing closer 
relationships with industry through our research contracts. For the Depart- 
ment as a Whole, we now have approximately 200 research contracts in force 
totaling close to $4 million, and divided roughly 50-50 in terms of public and 
private organizations doing the work. Contract research has become well 
assimilated in our total research organization. As we are able to use the 
authority, provided last year, to make grants for basic research, I believe we will 
take another important step forward in our research program. 


HOME ECONOMICS RESEARCH 


Chart No. 5 shows our home economics research organization. Dr. Stiebeling, 
Director of the Institute of Home Economics, is responsible for the work of this 
group of three research divisions—Clothing and Housing, Household Economics, 
and Human Nutrition. The Director of the Institute and the three divisions 
under her leadership bear the same relationship to the ARS Administrator as do 
the Deputy Administrators and divisions in farm and utilization research. 
While nearly all our research benefits consumers as well as farmers the work in 
home economics is especially oriented toward consumers. 
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CuHartT 5 


AGRICULTURAL RESEARCH SERVICE 
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ADMINISTRATOR | 
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| INSTITUTE OF HOME ECONOMICS 


DIRECTOR 


CLOTHING & HOUSING 
RESEARCH 


HOUSEHOLD ECONOMICS 
RESEARCH 


HUMAN NUTRITION 
RESEARCH 


FORESTRY RESEARCH 


Chart No. 6 shows the research of the Forest Service, in which an assistant 
chief, Dr. Harper, has responsibility for the planning and execution of researc 
in the eight research divisions—Forest Management, Range Management and 
Wildlife Habitat, Watershed Management, Forest Products Utilization, Forest 
Economics, Forest Fire, Forest Insect, and Forest Disease, Dr. Harper carries 
responsibilities similar to those of the Deputy Administrator in the ARS, 
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MARKETING RESEARCH 


Next, chart No. 7 shows our organization for marketing research, most 
of which is located in the Agricultural Marketing Service. A Deputy Adminis- 
trator, Dr. Herrmann, has responsibility for research done in three AMS divi- 
sions—Agricultural Economics, Agricultural Estimates, and Marketing Research. 


CHART 7 


MARKETING RESEARCH 


AGRICULTURAL MARKETING SERVICE 
ADMINISTRATOR 


MARKETING RESEARCH AND STATISTICS 
DEPUTY ADMINISTRATOR 


AGRICULTURAL ECONOMICS AGRICULTURAL ESTIMATES 


MARKETING RESEARCH 


FARMER COOPERATIVE FOREIGN AGRICULTURAL 
SERVICE SERVICE 
(COOPERATIVE MARKETING RESEARCH PROGRAMS) (FOREIGN MARKETING RESEARCH PROGRAMS) 


Specialized marketing research dealing with problems of farmers’ cooperatives 
is conducted in the Farmer Cooperative Service. Research on foreign markets 
and competition is conducted in the Foreign Agricultural Service. In both of 
these agencies, the amount of research is relatively small, and the Administra- 
tors—Dr. Knapp and Dr. Myers—are responsible for planning and carrying out 
the work. 

The charts I have shown thus far represent the Department’s regular research 
programs, including research done under contract by domestic organizations 
outside the Department. In addition, we have two other research programs for 
which we have administrative responsibility. 


STATE AGRICULTURAL EXPERIMENT STATIONS 


Chart 8 shows our organization for administering the Federal-grant funds 
appropriated to the Department for research by State agricultural experiment 
stations. These funds are administered by the State Experiment Stations 
Division of the Agricultural Research Service. We have a Deputy Adminis- 
trator, Dr. Elting, who is responsible for the activities of this Division and 
also for our Territorial Experiment Stations Division, which administers Fed- 
eral research in Alaska, Puerto Rico, and the Virgin Islands. 
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CuHarT 8 


AGRICULTURAL RESEARCH SERVICE 
ADMINISTRATOR 


EXPERIMENT STATIONS 
DEPUTY ADMINISTRATOR 


STATE EXPERIMENT TERRITORIAL EXPERIMENT 
STATIONS STATIONS 


I want to stress that the Department’s role in the Federal-grant research pro- 
gram is primarily one of service. Although we are charged with responsibility 
for seeing that the funds are spent as intended by the Congress, a further re 
sponsibility is the technical assistance we are called on to give. This assistance, 
which is provided by the State Experiment Stations Division, includes compre- 
sensive reViews of Federal-grant research, participation in planning of regional 
research, and coordination of research effort among the States as well as be 
tween the States and the Department. 

Records of some 12,000 Federal-grant and State-supported projects are main- 
tained in the Division. A series of research summaries by various subject- 
matter fields, indicating the nature and purpose of projects supported with 
Federal-grant funds, is published biennially. 

These broad review and coordinating services help both the State experiment 
stations and the Department to avoid duplication of effort, to recognize gaps 
that need to be filled, and to plan and carry out a more effective Federal-State 
program of agricultural research. 

I want to stress, too, the close working relationships between the Department 
and the State agricultural experiment stations in all of our research. We 
cooperate formally on more than half of our research, and informally on most 
of the rest. I am convinced that this Federal-State cooperative system is largely 
responsible for the outstanding progress that has been made in agricultural 
research during the last 70 years. It is a system of which we can all be proud. 
No other nation has anything just like it, and foreign agricultural officials and 
other visitors always express keen interest in learning how it came about and 
how it operates. 

FOREIGN CONTRACTS AND GRANTS 


Chart No. 9 shows the organization for our recently inaugurated Foreign 
Contracts and Grants research program. This program covers all fields of 
Department interest and is administered by a Director, Dr. Hilbert, reporting to 
the Administrator of ARS. We have one field office already established in 
Rome, and two additional ones are planned for Asia and South America. 
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The director of the program receives guidance from a Policy and Program De 
velopment Board, composed of deputy administrators for research in ARS, AMS, 
and FS, plus the deputy administrator of the Foreign Agricultural Service, 

Review, analysis, and recommendations regarding proposed and going research 
projects overseas are the responsibility of the deputy administrators for regeg 
That is, they determine whether proposals are in conformity with the criteria 
established for foreign research of interest to their particular research pro 
and whether satisfactory progress is being made. The deputy administrator fy 
research in each agency has the same technical responsibility for foreign research 
that he has for domestic research. Dr. Hilbert has administrative responsih 
for the program and, with his foreign offices, makes and administers all research 
agreements with foreign institutions. : 

We expect to obligate Public Law 480 funds of about 10 million (U.S, doligg 
equivalent in foreign currencies) during this fiscal year, to be spent oye 
a period of 5 years. These funds will cover the entire cost of contracts ang 
grants that are executed this fiscal year. This is to assure that money wil] he 
available to complete any overseas research jobs that are started. 

I want to stress that this foreign research is supplementary to our own domes 
tic program. We are looking for institutions having scientific personnel wih 
specialized experience and facilities that wll enable them to carry out researa 
that will advance our interests. 

We know there is a vast reservoir of scientific manpower in the free word 
We believe, through the Public Law 480 program, that we can help to make mom 
effective use of this manpower in seeking answers to some of our own farm 
problems. 


RESPONSIBILITIES CLEARLY ESTABLISHED 


In summing up my remarks on our total organization for research in the De 
partment, I would like to stress these points. First, one official, in the Secretaryg 
office, is responsible for research policy. Reporting to him is one man with rm 
sponsibility for coordinating and integrating all research in the Department | 
Second, we have one person in charge of each phase of agricultural researches | 
farm utilization, home economics, forestry, marketing, Federal-grants, and fom | 
eign research. In short, definite responsibility is established from the Secretary§ 
office down to the divisions engaged in research. We also have the benefit @ 
continuing advice from citizen groups who need and use the results of om 
research. We believe we have a good organization, capable of keeping om 
program in line with the needs. We also believe that the Department can effes 
tively conduct research programs of whatever magnitude and complexity i 
Congress may desire. 

The following table and chart provide a measure of the magnitude and extent 
of the research program in the Department of Agriculture. 9 
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Mstimated appropriations for research, U.S. Department of Agriculture and the 
State agricultural experiment stations, fiscal years 1958-60 


{In thousands of dollars] 


Category agency 


research: 
Production research: 
ARS! 


$44, 038 
9, 642 
198 


53, 878 


13, 383 
2, 394 
58 


2, 067 
8 


2, 075 


a Total, USDA research 81, 642 2 89, 885 
Mate agricultural experiment stations: 
Federal-grant 4 30, 604 31, 804 


112, 246 121, 689 
96, 958 108, 000 


209, 204 229, 689 


7Includes proration for administration of payments to States. 

Pincludes $5,746,510 estimated to meet pay act and penalty mail costs as follows: ARS, $4,074,110; AMS, 
4,500; FS, $1,003,400; FCS, $29,000; F AS, $32,000; and LIB $23,500. 

* Net decrease of $1,342,700—reflects increases of $1,157,300, offset by a decrease of $2,500,000 for nonrecur- 
mang items provided in 1959. 

4includes $250,000 for penalty mail costs. 
= * Amounts based on historical trends. 


STATEMENT BY Dr. B. T. SHAw, ADMINISTRATOR, AGRICULTURAL RESEARCH SERVICE, 
‘ U.S. DEPARTMENT OF AGRICULTURE 


We in the Department recognize that making our research results widely 
@available—to farmers and others who can use them—is an integral part of the 
research job. 
In fact, this is an activity in which all ARS employees participate. 
This is a presentation of how we are putting research to work, using specific 
Mevelopments as examples. 
TO IMPROVE OUR CROPS 


amproved alfalfa varieties 

Today’s improved alfalfas—and some other new forage crops as well—are 
aS Superior to common varieties as hybrid corn is to open-pollinated corn. 

Some of the new varieties have been available for years. Few farmers could 
Diant them, however, because there wasn’t enough seed to go around. In 1949, 
for example, there were only 21%4 million pounds of certified alfalfa seed avail- 
able for planting. 

oy this year we have 48 million pounds, which includes seed of 5 improved 
aifalfas. 

This large increase is the result of a program based on research and organized 
mo rapidly produce, process, and market the seed of superior varieties. 
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Organized plan 


This is the National Foundation seed project. 

New varieties developed by breeders (usually at State experiment stations! 
are evaluated by a national project committee, representing USDA, State agen- 
cies, and the seed trade. ; 

When a new variety is selected for the program, seed from breeders’ plots 
is distributed to growers through State Feed Foundation for initial buildup 
as foundation seed. 

Project authorities then arrange for second buildup by growers. 

In some cases, this results in registered seed, which is then increased again, 
through a third buildup, and finally released through seed-trade channels ag 
certified seed for farmers. 

But in many cases, sufficient seed is obtained from second buildup to give 
farmers initial supply of certified seed. 

This cycle of seed increase depends on research-developed cultural practices, 
on growing seed at locations specially suited for good production, and on careful 
procedures to maintain genetic purity of seed at all stages of production, proe. 
essing, and distribution through trade channels. 


Active educational program 


The project’s technical work is backed up by an active educational program 
to keep farmers fully informed of improved varieties as they become available, 
It involves— 


Distribution by USDA and the States of hundreds of thousands of leaflets 
and publications describing the new varieties. 

Advertising by the seed industry. 

Information spread by television, radio, the farm press, and trade 
journals. 

An educational movie that has been widely used. 

Farmer meetings arranged by HExtension Service county agents and other 
farm leaders. 


Vernal alfalfa 


An example of the results achieved is Vernal alfalfa. This is a superior 
variety for the northern half of the United States. It was bred for winter- 
hardiness and high production, and does well under early cutting and relatively 
heavy grazing. 

The variety was released by the breeders in 1952. By 1954, 2.2 million pounds 
of Vernal seed was available for planting—almost as much seed of this one 
variety alone as there was of all new alfalfa varieties in 1949, when the Founda- 
tion seed project began. 

Vernal seed production has increased steadily, reaching 7.9 million pounds in 
1957. 


Today 

As a result of the National Foundation seed project, five superior varieties of 
alfalfa (Atlantic, Buffalo, Naragansett, Ranger, and Vernal) provide one-third 
of the alfalfa seed used in the United States. 

Growers are turning to the recently developed alfalfa as fast as they adopted 
hybrid corn some years ago. 


TO INCREASE LIVESTOCK EFFICIENCY 


Improvement of dairy cows 


Producer organizations have been particularly effective in making livestock 
production more efficient. The striking improvement achieved in dairy cows is 
a case in point. 

Dairy breeding research has shown that— 

The capacity of a cow to produce milk is inherited ; and that 

The quickest and surest way to improve milk-producing capacity is 
through the use of proved sires, which have demonstrated their genetic 
ability by getting daughters that consistently produce more milk than their 
dams. 
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Dairymen are kept informed 
Putting these research findings to use requires— ; 
The collection of dairy cow production records, needed to prove good sires, 
And keeping dairymen informed about proved sires. 
The individual dairyman himself has a large share of the responsibility. He 
keeps his own records as a member of a local dairy herd improvement as- 
jation. 
The State extension dairy specialist advises him on recordkeeping, and on how 
to make use of his records for better herd management. Artificial breeding as- 
sociations cooperate in the program. 
Records of all cooperating dairymen are assembled in the States and submitted 
for analysis by the Agricultural Research Service. 
The flow of information on the performance of individual cows from dairy- 
men’s records has provided, over the past 20 years, breeding data on a quarter 
ofa million bulls. Of these, about 60,000 were proved sires. 


Artificial breeding 
The services of outstanding proved sires are available to dairymen through 
artificial breeding. The number of artificial breeding units in the United States 
w totals 75. 
e There were 2,600 sires in these units in 1957. They were used to breed an 
average of 2,284 cows each—a total of some 6 million cows. 
Four out of ten of these bulls were proved sires. Their daughters produced an 
average of 678 pounds more milk and 37 pounds more butterfat than their dams. 


Results count 


The results of this program demonstrate its value. 

Today, 20 cows can produce the amount of milk than it took nearly 30 cows 
to produce in 1925. In other words, production of the average dairy cow has 
been increased by almost 50 percent. 

Improvement through research in breeding, and in feeding, disease control, 
and dairy managemet, has made the difference. 


Greater gain possible 


In herds where full advantage is taken of research, an average cow produces 
9,894 pounds of milk and 389 pounds of butterfat. This is substantially more 
than the national average for all cows, which in 1957 was 6,162 pounds of 
milk and 235 pounds of butterfat. 

Performance testing, which has helped show the way to greater efficiency 
in dairy production, is now being adopted to an increasing extent by producers 
of poultry, swine, and beef cattle. 


TO CONSERVE SOIL AND WATER 
Tillage practices 

In our research to conserve soil and water, we work closely with the Soil 
Conservation Service. 

One example of our joint efforts with SCS to put this kind of research to work 
is the encouragement of stubble-mulch tillage. This practice is proving valuable 
in the Plains States for control of wind erosion. 

Land damaged 

Wind erosion can be serious in the Great Plains, especially when wind and 
weather combine to favor it. 

Damage was relatively mild during the 1957-58 season. But in other recent 
years, 10 to 16 million acres of land have suffered from wind erosion. 

This problem has demanded and received considerable research attention. 


Bepanded use of stubble mulch 


Studies by USDA and the State experiment stations over the years have 
demonstrated the value of stubble-mulch tillage for wind-erosion control. The 
Soil Conservation Service and the Agricultural Conservation programs service 
of the Department have encouraged farmers to adopt this practice. 

As a result, the amount of stubble-mulched land has increased. The practice 
was initiated under ACP during 1957 on more than 7 million acres, compared 
to an average of just under 4 million acres for the years 1945-54, and about 6 
million acres or better in 1955 and 1956. 
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But the fact is that stubble mulching has been performed in widely different 
‘ways in different areas. It has met with many practical difficulties and oftep 
caused disappointment. 

In the past we haven’t known the answers to a lot of hard questions about 
stubble-mulch tillage, such as— 

How can a farmer make sure to keep enough stubble on top of the ground, 
but not too much? 

How much stubble does he need to start with, to make the practice 
worthwhile? 

What’s the best way to fit this practice into the cropping system ? 


New stubble-mulch tillage practice 

Recent research is beginning to answer some of these questions—and to show 
hhow stubble-mulch tillage can be made more effective. 

In Kansas and a few other areas, SCS technicians have been able to advise 
farmers how to do a better job of stubble mulching. Specifications for this 
improved practice call for a certain amount of stubble at the start and at the 
end of the season. They also require use of particular tillage implements, 
especially sweeps. 

The new practice was tried out in Kansas during 1957 on about 170,000 acres, 
Its results were good, and in 1958, with ACP assistance, improved stubble 
mulching was employed on about 300,000 acres. 


Systematic cooperation 


Promotion of this practice in Kansas is one example of the systematic ¢o- 
operation between ARS and SCS in putting research to work. 

“A Guide for Practical Application of Wind Hrosion Control Research in the 
Great Plains” was issued by SCS to its field technicians following a workshop 
conference last August. It was held for ARS scientists, State research people, 
and representatives of SCS to discuss the latest results of research on wind ero- 
sion. Such conferences are one important way our research gets put to use. 

The other publications represent our formal system for continuing coopera- 
tion with SCS. They include an annual report by that agency of soil and water 
conservation research needs, and the corresponding ARS report, which shows 
what we are doing to meet the needs at various locations. 

These annual reports are supplemented by quarterly reports and by regular 
technical bulletins, which summarize current research results for use by 
technicians. 

The same information we provide to SCS goes also, of course, to the Extension 
Service and other agencies. 

TO REDUCE LOSSES 
Weed control chemicals 

Among the most valuable innovations that research has given agriculture 
in the past 15 years are chemical weed killers. They are helping to reduce 
losses due to weeds. 


Weeds are costly to agriculture 

Weeds are about as costly to farmers as insects are, and they probably do 
more to reduce farming efficiency than crop diseases. 

They deprive crops of moisture and nutrients. 

They require extra tillage, and thus add to labor costs. 

And they are expensive to control, either by mechanical methods or by 
chemicals, 


Selective herbicide discovered 

The first modern selective herbicide—2,4-D—was discovered in 1944. 

Dr. John Mitchell and Dr. Paul Marth of USDA were among those who first 
studied the behavior of this chemical and demonstrated its ability to kill some 
broad leaved weeds without damaging most grassy plants. 

This discovery laid the foundation for a whole new technology of weed 
control. 


Production of 2,4-D 


Production of 2,4-D began about 1945 and shot up rapidly. By 1950, output 
was 14 million pounds. It doubled in the next two years, and by 1957 it had 
reached 34 million pounds, with a sales value of something like $40 million. 
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Farmers put new chemicals to use 
In 1957, farmers used 2,4-D and other new herbicides on about 35% million 
acres. This included 18 million acres of small grains, 12 million acres of corn, 
2% million acres of pasture and rangeland, and 3 million acres of other crops. 
Use of these herbicides meant substantial gains to farmers : 
In Minnesota chemical control of weeds in flax has recently increased 
average returns by $15 an acre. 
In Mississippi using chemicals to control weeds in cotton resulted in 
average gains of about $24 an acre over hand cultivation. 
In the West, farmers saved more than $1 million in 1957 alone by substi- 
tuting chemicals for mechanical methods in controlling weeds in irrigation 
canals. : 


Farmers are informed 

There has been keen interest throughout the country in the use of chemicals 
for weed control. It is still a relatively new field of research. New chemical 
herbicides are rapidly being developed, and the technology of application is 
constantly changing. 

So it has been important to give farmers reliable, thoroughly tested informa- 
tion as a basis for their use of weed-control chemicals. 

With this in mind, we condensed the findings of our own weed scientists in a 
special report. It was first issued in 1955 and revised in May last year. 

This report is designed primarily for use by State extension specialists and 
county agents in their work with farmers. But many others are also using it, 
including other agencies and departments of the Government and chemical man- 
ufacturers. 

The contents of the report, supplemented by technical bulletins, scientific 
articles, and other reports of our weed-control work, have been disseminated to 
farm magazines, newspapers, and radio and television broadcasters, who have 
cooperated with us in keeping farmers and the general public informed of 
progress in this field. 

TO ERADICATE A MAJOR PEST 
Mediterranean fruit fly 

ARS regulatory programs, based on research, play an essential part in putting 
research results into use. A good recent example is the campaign to eradicate 
a major pest, the Mediterranean fruit fly. Just over a year ago, a team of Fed- 
eral and State plant pest control workers stamped out the last traces of the 
Medfly in the United States. 


Medfly threat 
The Medfly, possibly the world’s worst fruit pest, was discovered in Florida 
early in 1956. It was a threat not only to Florida fruit growers but to citrus 
and soft fruit orchards across the entire southern half of the country. 
Trying to live with the Medfly would have meant annual losses of millions 
of dollars— 
In damaged fruit, 
In spraying and fumigation costs, and 
In efforts to prevent the pest from spreading to uninfested areas. 
Prompt quarantine measures to confine this insect to Florida and an aggressive 
eradication campaign looked like the better course. 


Eetent of Medfly 


At its peak, the Medfly was found in 28 Florida counties—covering the entire 
southern part of the State. Eradicating the insect from this area took 20 months 
and cost about $10 million in Federal and State funds. Damage to the citrus 
crop was held to a minimum. 


Insecticide-bait spray 
ARS research gave us the insecticide-bait spray that made eradication possible. 


The spray formula combined an insecticide with a yeast-protein bait. The 
insects sought out the bait, and in feeding on it were killed by the insecticide. 


New attractant developed 

Another key weapon in the campaign was a new insect attractant, developed 
at the ARS entomology laboratory in Hawaii only a few weeks before the 
Medfly was discovered in Florida. 
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This attractant—a powerful lure for male Medflies—was used in 50,009 
specially designed fiytraps, placed at strategic points throughout Florida anq 
‘neighboring States. These traps told us where the Medflies were, quickly 
indicating the presence of new infestations. They helped to measure the prog. 
ress of our eradication efforts. 


Educational material 
A team of Federal and State workers enlisted public support for Medfly 
eradication in many ways, For example, they— 
Produced booklets, colored slides, and a motion picture for use by county 
agents and other Extension Service workers. 
Exhibited Medfly specimens mounted in plastic, so that the public could 
see what the insect looked like. 
Arranged meetings with growers and civic groups to explain the program, 
Put up warning posters concerning the Medfly quarantine in bus, rail, 
and airline terminals. 
And distributed informative leaflets for tourists through hotels and 
motels. 
Daily news coverage 
The public’s right to know about the aims and progress of the campaign wag 
fully recognized. Newspapers, radio, and television stations cooperated. They 
carried daily news reports of campaign operations, announced spray schedules, 
and helped build a tolerant and understanding public opinion in Florida and 
elsewhere. 
All of our efforts—in research, in organizing the program, and in .carrying 
it out on a State-Federal cooperative basis—were bound together by this: free 
flow of information, which did much to make the Medfly campaign successful, 


TO WIDEN USES FOR FARM PRODUCTS 


Utilization research 


In this area, two examples show how we are putting utilization research to 
work to widen uses for farm products. The first of these is: 


Wash-and-wear cottons 

It has taken wash-and-wear cottons about 30 years to become big business. 

The first experiments in using resins to give cotton fabrics increased wrinkle 
resistance began in England about 1928. 

Our southern laboratory has been conducting basic and applied research in 
this field since 1941. 

The U.S. textile industry has, of course, done much research of its own on 
wash-and-wear cottons, which first reached the market in quantity about 147. 

Production of these cottons has expanded rapidly since 1954. Today, wash- 
and-wear cotton apparel is available in every clothing store. 


Wash-and-wear has helped cotton 


“All fibers” represent the total market for wearing apparel in 1947 and 1956. 
This market has increased by a little more than one-third in the 9-year period. 

But the amount of cotton used in apparel has increased even more—from 2.7 
million bales in 1947 to about 4 million bales in 1956. Thus, cotton’s share of 
the apparel market has grown from 56 to 61 percent—resulting in a total gain 
of 1.3 million bales in apparel uses for cotton. 

This gain cannot be attributed solely to wash-and-wear fabrics. Cotton has 
had sharp competition from synthetic fibers. And in many markets, its use has 
declined since 1947. 

The fact that cotton was able to meet its competition in the wearing-apparel 
field—and, in fact, to more than hold its own—is undoubtedly due, in consider- 
able part, to wash-and-wear. 


More cotton treated 

Prospects for additional gains are good. Last year an estimated 2% billion 
square yards of wash-and-wear cotton fabric was manufactured, more than 
double the output in 1957. 

Industry leaders tell us that 1959 production may well reach 4 billion square 
yards—a further increase of 60 percent. This would amount to about two-thirds 
of all the cotton going into apparel uses. 
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Research put to work 


Publication of our research results on wash-and-wear cottons—in scientific 
and trade journals, and through Department outlets, such as Agricultural Re- 


‘search magazine—have helped both in further research and in the actual pro- 


duction of wash-and-wear fabrics. 

These publications have reported work on the chemistry of resin treatments, 
on the characteristics of new resin formulations, and on how various short- 
comings of some commercial treatments could be corrected. 

Our scientists have cooperated closely in this research with the National Cot- 
ton Council, other industry groups, and with individual manufacturers. 


Tests prove practical use 


Research at the New Orleans laboratory has proved the practical value of a 
new approach to treating cottons for wrinkle resistance. 

It involves treating finished garments, rather than cotton yard goods. 

With this method, permanent creases and pleats can be set in the garments 
as part of the wash-and-wear treatment. They remain unchanged through 
many washings and dryings in automatic household laundry equipment. 

Men’s shirts given this treatment kept their creases after 51 trial washings 
and dryings—and could have been given many more. 

Women’s pleated dresses, tested by seven machine launderings, remained as 
good as new. 

No ironing is required for any of these garments. 


Research contract 


This method for treating finished garments has been developed for use by 
drycleaners, in research done under contract for USDA by the National Insti- 
tute of Drycleaning in Silver Spring, Md. 

The institute found that any washable cotton garment could be given wash- 
and-wear properties at reasonable cost. The process is ready for commercial 
use and is already being tried by a few drycleaning firms. 


TO WIDEN USES FOR FARM PRODUCTS 


Inedible animal fats 
Fats lose market 

The traditional outlet for inedible animal fats has been in the manufacture 
of soap. Soon after World War II, synthetic detergents began to cut sharply 
into the soap market. 

About 10 years ago, soap making absorbed roughly 75 percent of animal fats 
not used in foods. Today only about 26 percent of our production of inedible 
fats—which is almost 60 percent larger than it was in 1948—is going into the 


“soap market. We have had to find new outlets for the fat surplus. 


Fats going into feeds 

The largest new outlet we have developed so far is in feeds. 

Research done for ARS under contract by the American Meat Institute 
showed that fats improved the feeding efficiency of mixed feeds, and increased 
their palatability. 

Today most commercial broiler feeds contain 2 to 3 percent adie fats. Fats 
are going into other mixed feeds and into pet foods. 


Building fats into vinyl plastics 


Our Eastern Utilization Research Laboratory has increased the industrial 
market for fats by finding out how they can be used to make better plastics. 
They have developed superior plasticizers (or plastic softeners) by a chemical 
process that yields epoxidized fats. 

Many of the raincoats, umbrellas, garden hose, and other plastic items on the 
market today use epoxidized fats to give them durable softness and pliability. 


Using fats to improve plastics g 

More recent research has shown how plastics can be improved by a new kind 
of fat plasticizer. It’s based on a chemical called vinyl stearate, which gives 
industry—for the first time—a plasticizer that is chemically bound into the mole- 
cules of the plastic itself. 

Vinyl stearate makes tough, pliable plastics that last longer, and wear better. 
This chemical is already in commercial production at the rate of at least 2 million 
pounds a year. 
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New applications 
With the new applications for inedible fats that research has developed, we 
are now using— 
Half-a-billion pounds of fats in feeds; 30 million pounds in vinyl plastics; 
and 70 million pounds in other industrial uses. 
These other uses include about 50 million pounds a year of hydrogenated tallow 
soaps, used as emulsifiers in the production of synthetic rubber. 


Price of fat up 65 percent 

Because of these new uses, and the substantial export market for fats since 
1952, their price has pretty well stabilized during the last few years at better 
than 6 cents a pound. 
Publication of results 

To get our research on animal fats in feeds and plastics put to use, we reported 
its results widely in scientific journals and trade magazines. Our scientists also 
worked directly with manufacturers. 

Each of our Utilization Research and Development Divisions maintains close 
liaison with the industrial users of their research. This helps not only in getting 
research used, but also in guiding further research needed by industry. 


TO MEET CONSUMER NEEDS 


The research developments mentioned benefit consumers, at least indirectly, 
as well as farmers or manufacturers. 

The following three areas are examples of research in which our work has been 
done with the needs of consumers directly in mind. 


Frozen concentrated orange juice 
This development is recognized as one of the most important advances in food 
processing of the past 15 years. 


Cooperative research 

Research on frozen citrus concentrates began in 1943 at Winter Haven, Fla. 
It was undertaken at the Department’s laboratory there by scientists of the 
Florida Citrus Commission working in cooperation with USDA researchers. 

Key to development of the basic process used today was the discovery that 
adding a small amount of fresh juice to a properly prepared concentrate gives 
the frozen product the flavor of freshly squeezed orange juice. 

Less than 2 years after the research began, the process for making frozen 
orange juice concentrate was ready for industrial use. 


Processors told 

First publication of the Winter Haven research was in various fruit-processing 
trade journals in November 1944. A public-service patent had been applied for. 
Other articles in the scientific and trade press followed, reporting the basic de- 
velopment and results of further research and tests of the product. 


Frozen concentrated orange juice 

Commercial production of the concentrate began in 1945. Output was small 
for the first few seasons, but from 1948 on it climbed sharply. By the season 
of 1956—57 it had reached 75 million gallons. 

In the meantime, production of oranges in Florida had doubled, and by 1957 
more than half the crop was going into concentrate. 

This phenomenal development is now returning at least $100 million a year 
to Florida growers, and retail value of the concentrate is more than $300 million 
a year. 


Frozen concentrate output 

That’s a lot of frozen citrus juice concentrate, but even so it provides only one 
glass of orange juice (4 ounces) per week for each man, woman, and child in 
the United States. 


Need for vitamin C 


It would appear that the market for frozen orange juice—and for other foods 
high in vitamin C—can and should be further expanded. 

The nutritionists tell us that one out of four families in this country still get 
less vitamin C than is recommended by the National Research Council. 
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Whole palette of juice concentrates developed 

Other fruit concentrates now are helping to make up the shortage. They are 
a direct result of the popularity of frozen orange concentrate, and all of them 
represent commercial use of ARS research. 

They include other citrus juice concentrates—tangerine, grapefruit, lemon, and 
lime—and concentrates of other fruits, such as pineapple, grape, apple, and 

mato. 
mall are contributing to the country’s nutritional needs by making fruit juices 
widely available, at all seasons, in convenient form. 


TO MEET CONSUMER NEEDS 
Beltsville turkey 
Another product of ARS research to meet consumer needs is the Beltsville 
turkey. Bred especially for smaller families and apartment-sized ovens, it has 
helped take turkeys out of the category of holiday birds and put them on dinner 
tables at all seasons. 


Consumer demand led to development 

The Beltsville small white turkey was developed in direct response to the 
demands of consumers for smaller turkeys. Ready to roast, it’s about half the 
size of traditional birds—but carries plenty of meat for its weight. 

Dressed Beltsville hens average 5 to 9 pounds, compared with 10 to 15 pounds 
for other hens. Beltsville toms average 9 to 15 pounds, compared with 16 to 30 
pounds for other toms. 


Beltsville turkey in bulletins 

It took our poultry scientists about 10 years to perfect this turkey and give it 
the qualities asked for by producers, processors, marketers, and consumers. 

Beginning in 1949, growers were informed of the merits and best methods of 
raising Beltsville turkeys through such means as the best-selling bulletin on 
“Turkey Raising.” 

To help consumers buy and serve turkey, ARS distributed half a million copies 
ef Home and Garden Bulletin No. 45, “Turkey on the Table the Year Round.” 


Information on Beltsville turkey 

Information disseminated through the national turkey improvement plan 
helped growers maintain the desirable qualities research had bred into the 
Beltsville turkey. 

Extension Service county agents, poultry specialists, and leaders in consumer 
education told growers and consumers about the advantages of the new turkey. 

Radio, TV, and the farm and trade press aided in this educational work. 


Beltsville turkey dominates small-bird market 

Today, Beltsville small whites constitute 95 percent of the 12-million-bird 
market for small turkeys. That gives them a sizable share in total turkey 
consumption. 

However, demands of larger families, and of hotels, ‘restaurants, and other 
institutional users, still keep production of larger turkeys relatively high—at 
about 65 million a year. 


Beltsville turkey helps widen market 
But the idea of “turkey on the table the year round,” which the Beltsville 
small white did much to advance, has led to a substantial increase in per- 
capita consumption of turkey. 
Tn 1940 we ate only 3% pounds of turkey per person per year. Today, we are 
eating 5.6 pounds. 
TO MEET CONSUMER NEEDS 


This third example of research especially for consumers deals with human 
nutrition * * * and how new knowledge in this field has been made directly 
available to housewives and the public through a simple guide to better eating 
called “Food for Fitness.” 


A daily food guide 


This guide helps in planning family meals. It divides food into four main 
groups, shown on the poster : 
Milk and other dairy products; 
Meat, fish, and eggs ; 
Vegetables and fruits; and 
Bread and cereals. 
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It tells homemakers how many servings of each food group every member 
of the family needs every day. It also gives information that helps in making 
wise food choices—in grocery shopping, in meal planning, or in buying mealg 
out. 

The guide is based on research that has determined— i 

The nutritional needs of families in this country ; 

‘The nutritional values of the different foods we eat; and 

The facts about what our people are actually eating. 
These facts show where diets need improvement. 


Need for improved diets 
For example, the 1955 Household Food Consumption Survey showed— 
that 29 percent of U.S. families are getting less calcium than the National: 
Research Council recommends ; 
one-fourth of our families are getting less ascorbic acid, or vitamin ©, 
than they need; 
and some have diets that are not up to standard in other essential nu-. 
trients—protein; vitamin A; and the B-vitamins, thiamine, riboflavin, and 
niacin. 
Leaders get preview 

“Essentials of an Adequate Diet,” issued in June 1956, was sent to extension. 
workers, teachers, and other nutrition leaders. It summarized recent findings 
in human nutrition research, and provided teehnical guidance for the kind of: 
nutrition-education program that surveys have shown the country needs. About. 
63,000 copies were distributed. : 
Public informed 

To make this nutrition information more widely available—in a form that 
everyone can understand and use—we issued the leaflet, ‘“‘Food for Fitness,” in 
April 1958. 

In less than a year, about 730,000 were distributed. We expect requests for. 
this leaflet to pass the million mark this year. It has gone to: Extension 
workers and teachers; industry and trade groups; the press, radio, and TV+, 
libraries throughout the country; and to many individuals on request. 

In addition, all avenues for distributing department information have been: 
used to publicize the availability of this daily food guide, and to tell the public 
about the information it contains. 

Food guide used in many places 

“Food for Fitness” is being used in many educational programs, by extension 
workers and others, to help American homemakers and their families plan 
their daily meals for better nutrition. 

If all family diets met recommendations 

If we all practiced good nutrition, it would not only make us a healthier 
Nation, but also help make us better consumers of farm products. If we were all 
eating as well as we should, we would consume larger amounts of farm products— 
especially dairy products, and fruits and vegetables. 

For example, to give everyone in this country the amount of calcium that 
nutritionists recommend, we need to consume about 9 percent more milk and 
dairy products. And to have all the vitamin C we need, we should consume about: 
6 percent more fruits and vegetables. 

The CuarrmMan. We will at a later date contact you, and in the mean- 
time, if there are no further questions, we will adjourn until—— 

Mr. Wotr. I am glad someone from the press was sufficiently inter- 
ested in the future of agricultural science and research to remain until 
the enc of the session. 

The Cuarrman. If there are no further questions, the meeting will 
adjourn until 10 o’clock, Monday morning. Monday morning we 
have a very important program, and I hope everybody is here for that 
particular meeting. | 

Thank you, Doctor. 

(Whereupon, at 11:55 a.m., the committee adjourned, to reconvene’ 
Monday, March 2, 1959, at. 10 a.m.). 
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